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CELL INJURY AND ADAPTATIONS 



Causes of cell injury 00:01:23 
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The orjoneUes aWected in cell injury 
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Mucleus 


mitochondria. plasma membrane Couyh Endoplasmic 

Reticulum OreiO 


Cellular adaptations - 

hypertrophy 
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Cellular adaptations - hyperplasia 
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Hyperplasia 
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e^: o? hyperplft£i<x 


I 

Physiological 


4^— 

Hormonal 

i 

Breast during 
puberty ^ 
pregnancy 


Compensatory 

Liver a?ter 
partial 

hepatectomy 


Endometrial 

hyperplasia 

increases risK 
o¥ endometrial 
cancer 


Pathological 

Hormonal 

Benign 
prostatic 


hyperplasia 


Both hypertrophy ^ hyperplasia 

Breast during puberty » uterus during pregnancy 

Cell adaptations - metaplasia 
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metaplasia 
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Oeflnition 

* teversible choree o? one 
dff^rentioted cell type 
into another cell type 


—1 

mechanism 

• Beprcgrommirg o¥ 
stem cells 


• e.g* me. — 0 despiratory epithelium in smoKers 

* Ps^jidos^atified S^atifted squarnous 

ciliated columnar -> epHheVium 

eprthelium n , ^ 

“ called — Squamous 

metaplasia 


.c 


01 CellJnli 

and 




Adaptations 


ts 

< 


Pathology * v2.0 - Marrow 4.0 - 2020 


Scanned with CamScanner 


















4 General 
Pathology 


01 


8 


a) in ^astroesopha^eoJ reflux disease 

S^otifled squamous 

epithelium o9 hTe -^ 

esophagus 




Columtw epithelium 

i 

Colled ' Columnar metoplasio 

Barren’s esophagus / CLO 
(Columnar lined esophagus) 

k4.g 



srR* 


epriY 
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• Wtamin fl deflciencg can lead to squamous metaplasia 

• Connective metaplasia — eg. mgositis ossiflcons 


Cell adaptations - atrophy 
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Oeflnition 

^ Cell size 
^ cell num¬ 
ber 


IT 

eg. 
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Ptrophg 
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Phgsiolcgicol pathological 


i 

• ThgmuS, 
Uotocord 


• Disuse atrophy 

• Denervation 

atrophy 

■ 'i’ Blood Supply 

• -iTJutrition 

• Pressure 

■ Senile 


mechanism 

4 , protein synthesis 
Protein degradation 
by the ubiquutin 
proteosome 
pathuioy 
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Reversible cell injury 


-^ r-r- 

01 CeliJnfur yBBBlpte 
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Hypoxia 

4- 

fiWecte mitochondria 

i 

•i' Oxidative phosphorylation 
^ prrp synthesis 


^ activity o¥ 
fJaVh’ fTTPose 
activity 
> 1 ' 

influx 0? KJd*, H^O 
e?^lux o? h* 

i 

Celi suoelis 

i 

Oryonelies siwell 

• Endoplasmic reticulum 

• mitochondrium 

• membrane blebs 

• myelin flyures (iOater 
deposits in membrane 

layers) 


I 

^ Anaerobic 
ylycolysis 


Lactic acidosis 

i 

■4, pH 

• clumping o? 
chromatin 
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Detachment oV 
ribosomes Vrom 
rough ervloplasmic 
reticulum 
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^ Protein synthesis 


* me organelle aWeeted in reversible ityury 

mitochondria 


• m.c morphol03«Ml feature " SUKHing / Vydropfc dwse 
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Irreversible cell injury 


00 : 38:19 
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■ Characteristic choree — Profound, disturbances in cell membrane 

severe mitochondrial domoge 
Release o? lysosomal en^ymes 

■ Oue to profound disturbances in cell membrane 

Cell will lose its selective permeability 
Completely permeable 

i 

^ Cytosolic Co** 
fictivation o¥ enzymes 


I I 


i 

* arcah down 
Phospholipids CPl) 

4 ' 

areoK down 
mitochondria 

I 

Ca*' i- Pl - ftmor- 
phous densities 
in mitochondria 
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areah down 
cytosKeletal 
Proteins 


I 

Endonucleases 

OKioses 

i 

areoK down the 

4 . 

produces 
random breahS 

i 

On flyarose yel 
electrophoresis 

Smear pattern 
seen 


Clinical correlation - In myocardioJ in?ojrctionj hepatitis 

enzymes measured in plasma 

because cell is corrpletely permeable 
and contents Ieoh out into plasma 


RMoses 
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Irreversible cell injury - nuclear changes 


00 : 44:17 


PyKnosis © 

(iCJumpir^ o¥ nucleus chroimHn) 

'i' 

(■Vuryorrhexis 

(Pro^mentoAion o? nucleus) 


fSoryolysis 

(Dissolution o¥ nucleus) 


0 


* rrvc - morphological feature o¥ irreversible cell it^ y 

'i' 

FlocculenA amorphous densities in mitochonctria. 

I 

Con only be seen on electron microscopg 

most important light microscopy feature o¥ irreversible cell if^ury 

>1' 


Muclear 
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CELL DEATH 


Necrosis 


nnno-1? 





6 y a Processes 

—* Oenaturoiion o¥ proteins 
Enzymatic digestion o? celis 
Types ! —* CooyuJoii>/e 
—* Lique?OLCtwe 

—► Caseous 
—* Fibrinoid 
—► e^xnyrenous 

Cooyulative Nlecrosis 

• me type o¥ Kiecrosis 

• Occurs in oJI solid organs, 

• Example: liver, Kidney, heart, spleen 

• nruc organ aWeeted: Heart 

• mechanism: oenaturation o¥ proteins 

• Causes: —* Hypoxia 

—> Severe Burns 

—* zenKer’s Degeneration: Coogoulative fJecrosis occuring in 

patients with severe toxemia liKe 
typhoid 

i 

fiWeets muscles liKe rectus 
abdominis and diaphragm 

• H ^ £ i I. Cell architecture /outline is preserved 

a. Cells become eosinophilic 

3 . cells have ylos^ appearance 

I 

loss o¥ glycogen 

4, cells have a moth eaten appearance (due to loss o¥ 
orgarvelles) 


m 
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10 General 
Pathology 


Hqufi?(xcti\te tJecrosis /coUiq(u£iAi\/e Mecroste 
• CXicttrs irv Brain 


Fungal /feocteriol inflection 
Abscesses 

• snzyma-tic digestion of cells 

• Cell outline is not preserved 

• uJeVgorgrene 



Caseous Mecrosis 

• Cottage cheese liKe appearance 

• Histology! PinKj grorulor appearance 

• example i. T6 (mycolic otid ^ lipid content) 

SU Furgal infection lihe = Hstoplosmosis 

CocCidioidorrycoSiS 



Can be considered to be o-'type of coagulative necrosis. 
Can be considered to be coagulati\/e + liyuefactive necrosis 


Fat i^crt^ipi^g/i^^gg^pgi^Q^gg 
- Type: 



I 

£n2ymatic 

C5rgans = Pancreas 

acute poncreatits 

mesentery 

Omentum 


1 

Traumatic 

ftreost 
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Ocxmoge 


ftxrvcreas 



1 

ficH upon fat in celi membrone 

i 

Free ?aHij acid (FFfO 

i 

FFA + Co.'" 

Chalhy uJhrte d€fx>SiVs/ Sofonification o? Vat 

Necrosis: Fibrinoid 


00:14:06 


Fibrinoid Mecrosis 

• in Vessels 

• in -type a or S HypersensrtiVi'hj reaction due to deposition of im¬ 
mune comple)i 
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• material 5 PinKj Fibrin IiKe 

• Exomple: I flscViofS idodules 

a PfiM Vasculitis 
3 malignant hypertension 


e^or^renous Mecrosis 
• Type= 


I 

Ory €^a^grene 

I 

Cooyulative 


-; 

LOet €^anyrene 

i 

Lipuefactvve 


a 
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Apoptosis 


genetically programmed cell death 
pcttve process 
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12 General 
Pathology 
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• Single or 
Eyampte: 


smoil groups o¥ cells 

PhgstologiccJ 

I. embrgogenesis 

a. involution o¥ hormone dependant tissues upon 
hormone ujithdrauyxl 

3. Endometrial shedding during menstrua] cgcle 

4. Death 0 ? harm?ud seff reactive Igrrphocgtes 


Pathological 


I. OMP damage 

a. ficcumulation o¥ mis¥olded protein 
3. Cell death in infections the hepatitis 


mechanism of fipoptosis 
• a EnEgmes required for Bpoptosis 


X 
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Cleave protein near 
ftsportic acid resdues 
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I. 


- 1 

Endonucleases 

—* Produce intemudeosomol 
cleavage of DMA 

1 

IBO-aoo base pairs 
DMA fragments 


In'itioior 


Executioner 


Cosposes 

8 —* Extrinsic 

9 —*• intrinsic 
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Cosposes 

3 —* most Important 
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Death^^S 


On (Poly flcfylamide e^el Electrophoresis} 
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tooo 6P 
800 
(sOO 


Step ladder pattern 


Factor in^/ol^/ecl in Ppoptos'S! 


t- 

> 


-^ 

fVo-ppoptotic 

fipop^M»c 

Prbiters o? PpoptcAis 

6ax 

e>cha 


6im 

&aK 

feCl-XL 

Bid 

PSS 

md-l 


Bad 


Mechanism of apoptosis 


Pumfi 

^K»^A 

’ c.eyulate balance 
betiueeo pro- ond-onti- 
apoptotic Voctors 


00 : 30:12 
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In'rtiation 


■0- 


Execution 


I 

Intrinsic 


Extrinsic 


intrinsic pathway 

• fitSP mitochondria] pathujoy 

• m.c oryonelte aWected ‘m apoptosis — mitochondria 

• Occurs in o? times 

• Morma! cells have • OdSt Ocl-XL, md-i in the outer 

membrane o? mitochondria, cytosol, £2 

i 

iTiaintain permeability o? cell 

i 

Mo teoKoye o¥ cytochrome C 

i 

Mo apoptosis 
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14 General 
Pathology 


OMA damage —* 

Eodiotion 

inVecton 


Activate the 6H3 only sensors/orbitefs o¥ apoptosis 
bim, bid, bod, Punv^, NJ0>fA 

■i 

shift the balance toimrds pro-apoptotic 


Fbrrrvxtion of box-boK channel betuueen inner and 
outer mitochondria membrane. 

i 

of cgtochrome C 


LeoKoge 


Cgt.t-PPAf-1 (apoptosis activating factor-0 

'i 


Ppoptosome 

I 

Activate cospose 9 

i 

Cospose 3, fej 1 

I 

Apoptosis 

—» inhibitor of intrinsic pathuuoy j lAp (inactivates procaspase 9) 


extrinsic Pathuiog 


• RttA death receptor mediated pathtoag 

^ t.me/latestpgnotes 


• Cells with death receptors 
-► FPS, CO-9S 
—* TWF Receptor 


—*■ innibitor of extrinsic pathuiog: FLIP (inactivates procaspase ^ 


cajL 



F^Dp 


Cflspcic —• 


flpoptisis 
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Macrophage induced elimination of apoptotic bodies 00:40:51 


KJormal cell 

—► Plnosphatidylserine 


ftpoptotic 


—► Phosphatidyl ethonola- 
mire 

On inner membrane 
finneitin V 


.1 


Protein move 
to cater membrane 


Phosphatidyl serine flip. 
Identifies phosphatidayl serine on outer surface 


Morphological features of apoptosis 


00:44:41 


t. Cell shrinKoye Ctarlie^ feature) 
a. membrane blebs 

i 

Pinch off 
Apoptotic body 

3. Muclear chrormtin condensation 

(rost ?eoj„,i)me/latestpgnotes 

4. Plasma membrane is intact 
Nlo inflammation 


Mecrosis 

Apoptosis 

I, 

Passive 

I, 

Active 

a. 

Gvroup of cell 

a. 

Sinyte cell death 

3. 

Cell - sujelliny 

a. 

Cell - shririsiry 

4. 

Plasma membrane dam- 

4. 

Intact 

oye 

S. 

© 

s. 

Inflammation ® 

(o. 

phystokylcol + pathological 


Aluioys Potholoyicol 

1, 

Annexin Vj C095 

T 

Mo marher 


Step ladder pattern 
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16 General 
Pathology 



Necroptosis and pyroptosis 


00 : 51:16 


Mecroptoste 

• Hijbrid 0? Wecross +Rpoptosis 

• mechanism liKe apoptosis, but rrorphotogical Veatures ore liKe necrosis 

• f^ogrofTTmeci Ktecfosis 

• independenit 

• Proiein * eiP l and RlP a 

• Starts liKe ©K^insic pothimy: 

TKlf+TrOF £J 

JeTOrdatestpg notes 

EIP I and RIP S 

rnetoboUc oHetatm in a cell 


domo^ 


i PTTP 


LeoKoge o¥ contents 

i 

lh9kxnnnria.tion © 

• example * PhysclogicaJ 

—* Formation o? fTVwTTmalian bone grouith pla^e 
PaihologicoO 
—* tojLte poncreatTis 
—* GjeperVusion ’injury 

KJeurodeyeneratis/e disease liKe fil2be’inr>er^s 
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Pyfoptosis 

• Pyrogen induned apoptosis 

• \r\ certain infections 

microbioJ tocins 


I 

Identified by rJOO Uhe receptors 

X 

InVlarrmosome 
Copsase t 
iL-l 

I - 


Fever 


-; 

Inflammation 
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INTRACELLULAR ACCUMULATIONS 


Free radial injury qo:oo:15 

• Oeftn’ttion 

fYVJlecutes uji-th i or more unpaired ele<dron& in ^heir outermost orbit 

• Examples 

oa'“, OH*", H^O^, OOMO'^ etc. 

• mechanism o¥ Injury 


Free radical 

I 

'<P I 

Lipid peroi<»dAtioa o? 0)6cttlve 

membrames rrodiftca^ion o¥ 

prcrtiens 


OOLFTkOge ^0 OMft 


• mechanism o¥ production o¥ free radicals 

t.me/latestf^gnotes 

0^- > oa"® - > ->ow" 

feeouitive ojtygerL) Superoxide FenHin^s retxcbon 

dismu^ase 



pATMaoojc mtm op wi 

CELt (N JUflY AKO DEAllI 
PCS reaa wTi 

• f 5c<i; »iiircr 

eonc^DSon of l;£3 
CC^iOkcs -■* St3rutt«n«f 
ttyrc rwboncp o^incta 

• Prripfu ^ 4 bv 

Cf irtfimtfcc ifrwnnil 

• CVIA mm 4 Abi:nV 

N«jA4 


Riy OVAL ormef pAttUiS 

cljr« rn«cftart$rf 

• SOO ill mtX^WTAj 

COftfc« OJ H,Oj 

• p?rq»tec 

KfS«XH ^ 1D, 

• Cabbie (r pemdiom^sj 

<£0vwr^ lijOf -*■ ItO * 0| 


vt 
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20 General 03 
Pathology 


L^ave 


—► most potent ¥ree roddicol is OH"* 
• fintioxidcmts 


Free radicoj scavengers 


Hntwxidants 


I 

enzymaiic 

• Catalase 

• SuperoxWe dismutose CSOO) 

• e^Utokhione peroxidase 


won-EnzymoJit 

• Vitamin flj E, C 

• Selenium, zinc 

• Serum proteins 


Iron birviing 

- Locto^errin 

- Transferrin 


Copper binding 
- Seruloplosmin 


- Vitamin fl is not on antioxidant in Vitreous humor o¥ ege 


Enigmatic 

I.SOO ^ 

t.me/latestpgnotes 


SOO-I 


so£>-a 


• Cu-zn SOO • mn - SOO 

• Present in cytosol • Present in mitochondria 

- Brain is protected ^rom ?ree radial ii^urg by SOO-I 

mutation in SOO^ ^ Pmylotrophic lateral sclerosis o? brain 


> 






S 


- Function o¥ SOO = Inactivates superoxide feee rcwlical 
a. Catalase 

- Present in peroxisome 

- inactivates H^O^ 

3. ejutoihione peroxidase 

- Present in both cytosol and mitochondria 

- inactivates both H O + OH' ¥ree radical 


Pathology - v2.0 - Marrow 4.0 - 2020 


Scanned with CamScanner 













03 

accumulations 

Pathologic calcification and types oo:i i:27 

DeposVtion o? abnormal orrourit^ o¥ calcium in -the body uirth small 
amount o¥ other minerals such as manganese 

Types : 

4^ I : 

Dystrophic metastatic 

(O Dystrophic calci¥ication 

- Occurs in dead tissue ! 

- Mo abnormality o? calcium metabolism 

- Serum Ca** level - Mormol 

- Examples! ; 

B. - E.heumatlc v^etations ] 

fl - fttheromatous plaque 
T - Tubercular lymphnode 

Other examples: 

• Dead parasites t.iTie/latestpgnotes ; 

• monchebery’s medial calci?ic sclerosis 

• Psamomrro. bodies - seen in 


0 Papillary carcinoma - thyroid 
iO Papillary renal cell carcinoma (RCXO 
UD meningioma 

iv) Serous cystadenocorcinoma ovary 



Psamomma bodies 
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b) metastaiic colcfficoiion 

- Occurs in I'lVirg -tissue 

- Serum Co.^* level •* ^ Hyperculcemiix 

- RbnormoJ coJcium metoJoolism 

- Ejcamples: 

• Stxrcoittosis 

■ Vrtamin 0 reloded disease 

• Parathyroid diseases 

• Bone disease liKe multiple myeloma 

• milh alKoli syndrome 

- KJote! 

0 Colcffication beyins In mitochondria 

e>tcept Kidney - uJhere it storts in the basement merribrane o? 
renal tubules. 

iO Sites o¥ metastatic colcffication: 

- U»ry alveoli (most common) 

- Kidney 

- €(astric mucosa 

iiO Stainsti^^^lfefetiggnotes 

- Von Kossa stain 

- PlKoJine red stain 
iv) Tetra cycline labelling 

- used to detect bone minerali2ation 

looming! wot oli points ore covered in the rotes, especially conceptual 
eyplonotions. Please use the rvotes in cot^unetion uuith marroco tdition 4 
videos. 

Intracellular accumulations oo:i9:i4 

I. €(!ycogen deposits 

- Seen in ejyccgen storoge disorders 

- Seen os firmonni Ebstein lesion in diabetic rephropathy in Kidriey 
tubules 

a. Fat 

- Trglyceride deposits seen in ?atty liver 

- Cholesterol deposits seen in xanthomas, atherosclerosis 
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3. Protein deposits 

- Deposits os £ussel bodies in plosrro. cells 
" Seen in multpte myeloma 

4. Pigment deposits 
o) Lipo¥uscin 

- Produced by Ipid peroxidation o? membranes 

- Also Knoujn as oyeirg/uieor and tear pigments 

- firouun atrophy ot li\/er and heart 

- Perinuclear broux\ pigments, 
b) melanin 

- Oeriv/ed ¥rom tyrosine 

- Appears blacK in colour 

" Special stain —* masson Fontanna 

- marKer -* Hnn6-4S, melan-fi, s-ioo 


^ ^ * L- • ^ * 



UipoVuscin 


b) Hemosiderin 

- Deposited in conditions with iron overload 

- pigment colour -* €\olden yellow/ftrown 

- Special stain —► Prussian blue/ped’s 



Hemosiderin Perl's stain (6lue 

coarse grarules) 



melanin 


03 

accumulations 
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Cellular ageing 


00 : 31:08 




Theortes* 

0 Free reudical injutry Orest commonly occeptecO 
iO I cross liOKiny o¥ colloyen 
iiO OfJP darmge 

iv) Telomere - Telomerase hypo'thesis 
Telomeres 

- Stiort repeat sequences o? nucleotides present at the ends o¥ 
chromosome. 

- Sequence: TTfi^G^e^ (uSuall^ 

- Colled os biologico] cJocKs 

Telomere shortening 

i 

Cellular ftaelnq 


Telomerase 

- fin o¥ telomeres 

- Inhibits cellular ayelry 

- filso called os immortality yene 

- Seen in • €»erm cell ^ood activity) 

• Somatic cell (less or no octivih^ 


■ mechonisrn o9 corcinoyenesis 

- Limitless replicative potential 

(i.e. constitutive activation o¥ telomerase) 

• Hay?licK limit 

- fOormol ceil underyoes bo-io cell divisions in their Iffe span 

• uJemer syndrome 

- Defect in OMfl helicose 

- Premature ayeiry 
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• uJemer’s syndrome 

- m&O'i syndrome 


03 I 

accumulations 


Sirtums, autophagy 00 : 39;06 

I. Sirtuins 

- I liVe spon/lor^C'Aty 

- MPO dependent protein deocetylose 

- I li?e span o¥ cells by improvir^ insulin resistance 

Sirtuin lev>els con be increased by - 

• Calorie restriction 

• uiine consumption 
Sirtuins have a role in - 


■ Diabetes mellitus (orri) 
• Cancer 


• fiyciny 


d. flutophojyy 

- Sel? eatirg 

- eats its own contents 

- (Responds to nutrient deprivation 
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Types 


>1: 


;u 

Physioloyicol 


Patholoyica! 


1 

• Cancer 



• Dm 

Chaperone 

micrD 

macro • fOeurodeyenerative 

mediated 

autophagy 

outopht^ disease 

- marKer ¥or i 

au+ophayy 


LC-S (microtubule associated liyht chain) 
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Important stains in pathology do:45:05 


Substance/ CeW /Condrbon 

Stain 

1 . mosi common sioin m Hlstopotholcgy 

Hemat 05 ^ylin and tosin 

5 L Lipki/Fai 

- 04 red 0 

- Sudan blocH 

a. €jyco 2 en 

99S positive substances? 0 ^yco^en 
iO Boserr^ent 
membrane 
iiO iTiucin 
iv) Fur 0 i 

&asement membrane luith PfiS stain 

1 

PfiS positive 

X 1 

Ifrtact R?*;erted 

1 i 

Insitu Invasive 

4, Iron/Hemosiderin 

PerlVprussian blue 

5. Coicium 

' vonHossa 

^ nizorine Red 

ici. rnelanin 

masson Fontana 

c^i'“3®‘f-mp/latpstpgnntpis 

mosson Trichrome Otvt) 

e. Copper 

Rhodoninej Orceia Slubeanic acid 

Q* FiJU^i 

- Silver jnetheiwnine/eijornori 
metheromir® (€imS) 

- PAS positive 

10 . tlostin Fibres 

Van e^eison 

IL deticultn Bbres 

Silver Stain 

ISL H pylori 

LOarthin Starry Silver 

IBt fimyloici 

Corgo Sieu 

14. mycobacterium TubercuJosis 

ZeiH Nieelson (zjj) 

IS na Leprae 

Fite 

lfc_ CryptococcuS 

India InK 

n. mucin 

nrucieormine 

filckxn 6 kxe 

IS, most ceU 

Toluidine Slue 
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ACUTE INFLAMMATION 


Inflammation do:oo:48 


• Eesponse o¥ vascularteed connective tis&ue to injutry. 

Irflomrmtion 

I ^ I 


ficate 

—* Sudden onset 
—* shorter duration 
—* Meutrophil 


Sel? limitiny 
—* Local signs and 
Symptoms: less 
prominertt 


Chronic 

-* insidious onset 
—* Longer Duration 
—* monocyte/ 
macrophage 
-♦ progressive 
—* Local signs and 
symptoms more 
prominent 


ficute in?lamfYvxtion produces ejiudotes. 


Sxudate 

I. Inflonvinatory edema 
a. SpeciSic gravity < i.oao 

3. aich in cells and proteins 

4, LOH! high 


t.mWI'at^sl^gnotes 

I. Mon Infbrrmatory edema 
a. Specific gravity < ijO)a 
3. Poor in cells and proteins 
A, LOW : loU) 


Acute inflammation 


00 : 04:36 


4 cardinal signs o¥ acute in?lammation ( by Celsus) : 

Bubor - Redness 

Ootor - Pain 

Color - Heat 

Tumor - suoeliing 


virchoo) gave the 5th sign of Rcute inflammation = Functio laesa & 

I 

mechanism of inflammation 


BLDOP Vef'lEL 
i^wpffineu/iL ceuff 



weJioq^fjt 
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28 General 
Pathology 


04 



LeuKocytes cross btiseTnent membrane 
move -touiords site of ii^ury 

i 

phagocytosis (hilliny o? microbe) 

Acute Inflammation (Phases) = 


I 

Vascular events 

torly Transient vasoconstriction 
(earliest evenO 

Vosodilaton and vascular permeability"^ 
(most critical evenO 

i 

S+CLSiS Pilwi ^ 

4. 

myration/pavementlng 
(Process 

Leuhocytes to the morgirS) 


1 

cellular events 


Vascular events 




Cellular events 




Adhesion and 
Tronsm^ration 


I 

ChemotoxiS 


Phagocytosis 


Mechanism of increased vascular permeability 


00 : 13:46 


I, tndotheliol cell contraction 

—* occurs in post capillary venules 
—* immediate transient response (lasts for IS-30 mir) 
—* Factors! Histamine^ leuKotrienes 
a. Endothelial cell retraction 

—* occurs in venules and capillaries 
—* mediators '• IL-I, TMF-Ct 

3. Direct Endothelial injury 
-*• Acts on capillaries, venules and ortcrtoles 
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04 Acute 


iAe__!™Sgit: 


Inflammation 


can 


be 


r 

Severe n^ury 
—* Cue to severe 
sunburn, Or 
chemicals 

i 

Endothelial cells uuill 
undergo necrosis 
and detochmf 

i 

Leohoge o? fluid 

(starts immediately 

Continue until new 
Cells regenerate 

Immediate sustained 
response 

4, Increosed transcgtosis 

^ Passage 0? ¥luidthro 

endothelial cell cytoplasm 
mediators = VE€tF 

Cellulars events and adhesion molecules 


I 

mild injtjurg 
—*■ Endothelial cells 
undergo apoptosis 

I 

LeoHoge starts 
Otfter some time) 

Oelcxyed sus-tari 
response 


B ?ormed in 


00:21:45 




1 


I 


i 




dolling —* selectins 
(boose attochmenO 

Adhesion —► integrins 
(Rrm attachment) 

Transmigration —* COSi/PECAm I 

movement across basement membrane 


2 
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30 General 
Pathology 



Adhes'on moteodes 

L Selectins (to faa) 

-► 3 Types 

>1' >' 

£- Setectin P-selectin 

Cendotheliurri) platelet + 

endo-theliunri) 

^' 


Sialyl Leuiis y modi^ed 
ejyMproVein 
(Corriplemeritary 
receptors on leuKocytes) 


I 

L-Selectln 

deuiwytes) 


eo-VCPm t/ COM 
(complementary 
receptors on 
£ndotheliurrO 


ZrfEi&m, 


NflLyt 
tcwsx 
PWlflElJ 
£»LH£»PKrm 




'^=’~^&LyWPl J-CDSA 




'SCLEcnn 


CVnLVL 
lovicx 


6i.y«^)fiOTEiH 


a. Imnnuncylobullns 


3. Inteyrins 




-* icflm-i 

OntercellcJar adhesion 
motecule-l) 

-► vcflm-i 
(vascular adhesion 
molecule-O 



—* P a-inteyrin (co ii/c .018 ) 
(lFBi/ mfic i) 

—* p l-'rrtegrin (vLa-4) 



present on endothelium 


present on leuKocyte 



(Vdhesion 
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04 Ac 


um. 


Inflammation 


4-. C03i/P6CPfTi I Opbielet endothelium cell adhesion molecule-D 
—* mediates transmigration Orwement o¥ leuhocgte acrross the 
basement membrane) 


• fldhes'on moleculesj 
fendothelium 
I. fc-Selectin 
a. P-Selectin 

3. e4,VCAnn 1 - C034 

4. iCflm -1 

5. vcAm -1 


> 


LeuKocgte 
sialyl leujisjt 
modifted glycoprotein 
L - selectin 
Pa ' intcgrin 
pi - integrin 


runction 



Mechanism of appearance of adhesion molecules 


00 : 35:21 


Eedistribution 

^ Ppplicobleof P-Setectin 

P-selectin is present on Weibel Pcdode body of 
endothelium 

—* Ourirg inflammation —* mediators liKe histamine, 
thrombin, PflF 

Beleose of P-Selectin to the 




a. Induction 

^ Fresh synthesis of certain adhesion molecules. 

• icam-i 

• vcAm-i 

• £-SeIectin 

-* mediated by IL-l, TWF-a 
3. I Avidity of fiindirg 

—> inteyrins present on teuKocytes 
I strength of binding 


Chemotaxis 


00:39:59 


nnovement of neutrophil in the direction of a chemical stimulus 
towards site of inflammation 

Chemotactic factors 


&<ogenous 

—^ Bacteria! cell luall proteins 
liKe M-Fbrmyl methionine 


I 

endogenous 
I.CSa 
a.LTB4 
3. lL-8 






< 
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32 General 
Pathology 


04 


2 

s 


Leave 


mechanism! 


1 Tronsmembrane 
protein coupled 
G.eceptor 

4- 

Polymerization o¥ actin 

X 

Chemotoxis 


Phagocytosis 


00 : 44:32 


Eecognition and 
Attachment 


£ngul¥ment 


hilling 


Eecognition ond Attachment 
-► z Eeceptors on teuK,ocgtes 
I. fnannose receptor 
a Scavenger Receptor 

^ Tm'^^§tpgndtes 


Helps to identify the bacteria 


• Opsonisation 

—* Coating o? microbe SO that it is easily phogocystosed 
—^ Opsonins * 

I. Fc ¥ragment o? Ig6» 
a cab 

a. Serum proteins lihe ftbrinogen, CRP etc. 
a. engul?ment 





® ' © 


n^tcscmt. 


1 




* % ‘'"/A 
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3. 

I 

0^ Oependeot 0^ independertt 



0)CidQii''/e burst (O^ dependent + tsil\in^ 
—► HO- Halide : most e¥^l€Cti\te 

d. d 

bacteria! Killirg system. 


04 Acltol 


Inflammation 


—► 0^ independent Killing 

- mediated by lysosomal enzymes! LactoMerin, lysozyme, 
bactericidal, permeability, increasing protein. 


Leukocyte function defects 


00:54:28 


L Lflo I (LeuKocyte Adhesion oe¥€ct-0 
—* flutosomol recessive (fiO condition 
—* pathogenesis! defect in Pa integhn 
—* Clinically I, Recurrent Infections 

a. Delayed Sepaita03^^l!i^j|j€l&t^j|£)t^ 

3. Delayed ujound healirg. 

a. Lfloa 

—► Pathogenesis ' mutafon in sialyl Letois modeled glycoprotein 
3 . Chronic €^ranulomatous Diseases (ce\ 0 ) 

-+ OqO xue Ctsu) 

fie Cas?i) 


—* Defect! deftciency o¥ MflOPH Oxiidase 

Defective Oj dependant Killing 
—► Clinically * Eecarrent infections wHh catalase positive 
organisms 

—► Test! Mitro Blue Tetrazollum test (Ki6T) 

A. ChedioK Hgoshi Syndrome 

-* fie 


—► Pathogenesis • mutation o¥ lVST protein required fer 

phogolysosome fesion 

—* Clinically = Fever 

eecurrent ln¥ections 
filbinism 
Oea¥ness 
Thrombocytopenia 



S 

c 

< 
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34 General 
Pathology 



Peripheral smear * e^ian^: granules in rveutrophills 

Neutrophil Extracellular Traps (NET) oi:03:56 

• e>rtracellular ftbrillor meshuuorK produced by neutrophils at site o¥ 
in?€ction 

• Pro^rtde a hiyh concentration o? tvnti - microbial substance at the 
infection site 

prev/ents the spread ot microbes 

• flryinine is involved in the production 
o^MET 

Emperipolesis 0i:06:4i 




in?ect cell ujtthin cytoplasm o¥ another cell 
cell 

cell can olso ex:it uuithout any structural or morphological change 
Example:). Bosai Cxir^mon syndrome 

a. Hematolymphoid disease liHe O-l 
3. MHL 
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MEDIATORS OF INFLAMMATION 


I 

Cel\ Oerived 


Pre?ornned/ 

Primary 

• Histamine 

• Serotonin 

• Lysosomal 
enzymes 


Meuily syrrthesized 

• platelet 
activatir^ factor 

• Mitric Oxide 

• Prosto^londins 

• LeuHotrienes 

• CytoKines 

• chemoi^ines 

• Free roudicals 


Plasma. Derived 

• Complennent 

• Coagulation factors 

• tsinin 


Histamine 


00:03:47 


- dichest source - mast cell 

- stain ¥or mast cells - Toluidine 6!ue 

- earliest to be released 

- Functions! ■ Vasodilation 

• vasoconstrieton in larger vessels 

* I Vascular pel.fl3M%testpgnotes 

• Triggers: C3a, CSa, lL-1, IL-a,Physical ogents-heat, trauma etc. 

Serotonin, lysosomal enzyme oo:a6:i3 


* Serotonin: 

- dichest source Basophils 

- Also seen in enteroehroma?^in cells oV eiiT 

- Function Some os histomlr^e 


• Lysosomal enzymes: 

- Seen in granules o¥ neutrophils 



Primory/fizurophilic granules 


- mPo (myetoperoxidose) 

• 6Pl (Bacterial permeability 
increasing protein) 

• Lysozyme 

• rJeutrol proteases 

• oeVensirvs 

• Phospholipase 


1 

Secondary granules 
- smoll, ftne 


• Lysozyme 

• Lactoterrin 

• Phospholipase fij 

• eielotinose 

• AlKoline phosphatase 
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36 General 
Pathology 


i 


fWCfl ” Rrvti Kleutroph'dte Cytoplasmic Antibody 

i ' ^ j 

C-flfJCA P'fiMCfl 

(Anti Proteinase 3-fiNJCA) O^nti-mPO fliOCfD 


Platelet activating factor 


- Sources: all teutwcytes ^ plotetets/majst cells 

- most potent inflammatory mediators 

- Functions: * platelet PooreQation 

eternalsouL494(^afTOo.com 
• Vasodilation 


• Vascular permeability 

• Brorichospasm 


00 : 11:44 


Arachidonic acid metabolites 


00 : 13:23 


- 5LO carbon poly unsaturated ?atty acid 

Plnospho1ip>d& 

t. 

flrojchidonic ftcid CwO 
Cyclocxygervase Lipoxygeryxse 


. me/latestp^nof§s'*^ 


-1 

Pe»l^ TXB^ P€^0^ 

<prostaeudin) (Tbromhoxane 

pp PGiF^q 


I I 

TXAj 

(Tbrombowne (thrornfawone 

1 FVwtoalandrfft 




Cyclooxygenase PatHoay^ COx^l 

OOx-a —^ inducible 

fiA C^cteox!L^qems^ ~* P€^€^3L 


(jpros+oicydri) 

• vasodikxtion 

• platelet ogyregaVion 

• rote in in^utvrifliiion 


Pros^aj^londns 


pe^o, 


I 




* can cause ^ vasospasm 

- fifTonchosposm 

* vosculokT permeabVrty 


TXP. 

i 

CTW(>rnh<>>cane) 

• voscdar permeobilEty 

• Platelet aggregation 

• Hemos+aS’iS 
■ hJo role in 

inflamrrvidtion 
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P€\E.^ ?€v/er, poin 

^ Mea-tropHl, chetrotoxis 

P€^F^a ”* Helf& in uterine ^ bron<diial smooth muscle contraction 

Lipoxygenase pathway * 
flA lipoxygenase 5€^P£T£ 

LTA€(—> LT64—► ChemotaxiS 


LTC^ 

i 

LTD 

i 

LTfc^ 


i * I vascular P6EmEA61LlT/ 

~ 


• Lipoxins - Anti in¥lammatory action 


inhibit neutrophil ^^^^y 

chemcrtoxte 


05 MeJlatOTsJM^^^ 

inflammation 


Applications on arachidonic acid pathway oo:23:i8 

• Steroids! - Actonphospholipateme/latestpgnotes 

- 6road spectrum anti in^ilammatory druys 

• LeuKotriene Antagonists * 

- monteluKast, ZA^rluKost —*■ 6ronchodilation 

used ¥dr Bronchial Asthrrx». 

• Aspirin ^ other MSAio’s ! 

- Inhibit COXi ^ COxa 

Chemokines oo:26:io 


- They are small molecules speci¥ic ¥or chemotaxis o¥ 

particular cells. ! 

0 C-X-O O ChemoKrne I 

resdue. x-Rny other amino acid other than 

- specific ¥or Meutrophil, 
eg: IL - 8 

a) C~0 P ChemoKtne 

- a cystine residue together 

- Speci¥ic ¥or all leucocytes except Meutrophils 
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38 General 
Pathology 




to+ox'inj 

i 

eostn 


mcP-i, mp-ia 

i i 

monocytes morKx^ej rrvxcrophayes 


^ C chemohine = ChemoHtne 

- Specific for lymphocytes 

- eyi Lymphotoxin 


4 ) CX30 Chemohirve 
- specific for monocyte — ProuctolKne 




ChemoKine receptors liKe " cxc£4 

cces 


] 


(xct as co-receptors for HIV 


Nitric oxide 

- Colourless ^ odourless yas 

- Pha (endothelium derived relaxation factor) 

- produced from firyhne 


- Pryinine 


Mitrte Oxide synthetase 

t .me/latestpqnotes^ 


MO 


-MO synthetase 


— e MOS (endothelioO 

— n MOS GneuronoD 

— WOS (inducible) 


00 : 30:53 


Function * - Vasodilator 

- Smooth muscle relaxation 

- Inhibit platelet ayyreyation 

- Per oxynitrite CoOMO-o) * Free radical — microbicidal 

Cytokines oo:34:24 


- ficute Inflamation 


—» ILI "N Produce ^stemic effects of inflornmation 
^ IL(d / 

TMFa J Fever, steep, iSH, appetite 


• most important in SIBS, Cancer Cachexia — TMFa 
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inflammation 


• Fever — IL-I 
iD erdMhelial octivoAion 

ii'D ChemoAoxis " IL 8 

- Chronic. inflammoAion - IL 13. 

ILn 

iFfJ 

- IFM — nrtosA imporAonA ¥or e^rarsulontYL Vormanon 

- mosA ftbrogenic cytoWne- T€kF0 

- flnti inflarnrrvxAory cyAoK’ines - IL 4, fa, lO, 13, T^F — p 
" Both Pro ^ PnAi Inflammatory - IL 4 ^ fa 


Plasma derived mediators 00:36:48 

0 Complennent system : series 0? 30 proAeins presertt in the plasma 


- AcAiVaAed by 3 paAhuuay -i- Classical — SAorAs lurth actiVoAion o¥ C 

- fllAemaAe - SAorAs with 
_ Lectin/mannose bindir^ - starts with 


- Classical pathway 

- firternate pathway 


- Lectin pathway 


flctivated by 

-> fiy-Pb complex 

-> • Cobra venom 

• Endotoxin 

- > mannose binding 


- most critical step in complement cascade —* * Activation oV C3 

- Final step in complennent cascade CSb-*) -* membrane Attach 

complex 


Function! • Pnophyloioxins - C3a, CSa 

• Opson'ms - C3b 

• hilling 0 ? microbes - C5b-<? CmPC) 


■ Chemotaxis — CSa 


« 

Q. 

¥1 

1 

s 
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Complement protein 
deftciencq 

Disease caused 

C Inhibtor Cc !Mh) 

Hereditary Rngtoneurotic 


edema 

Cj or cojrlg components of 

rish of see 

complement 


C^ or late components of 

risK of pyogenic infertion 

complement 


Regulators of complements —> 

Paroxysmal Mocturral 

co„ 

Hemoglobinuria 


iO VSin'm cascade: produce 6rady Kinin 

Pre KalliKrein Factor Xll or 

-> k^olleKrein 

Hogerran doctor 

Kinin <- High molecular loeight hinincgen 



Fu nction: a-Jljgi^tetSstpgflsfes 

• I Vascular peTTneoblrtg 
•Vasospasm 

UO Factors in coagulation cascade 

• Fibrincgen —• opsonin 

• Thrombin -* aedestribution o? b-Seleetion 

• Rbrino peptides -• Chemotoxis -• Meutrophil 


« 

m 
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Characterized by s 


I 

I. Inftrtration 
o? tissue by 
mononuclear 
cells 

6 y 5 Lymphocytes 
Plosmoi cells 
mocrophoyes 

Macrophage 


3L Tissue 
Destruction 


I 

3. ftHempts at 
heoltny by 
Pryioyenesis/ 
Fibrosis 


00 : 02:14 


Tissue Specific monocytes t jpe/latGStpgnoteS 
Tissue Resident mocrophoyes s 


I. Li\/er 
a. 6rain 
3. Spleen 
A. Lymph node 
S. hidney 
(o. Placenta 
1. Luny 


hupWer cells 

m'lcroyila 

S'mus Histiocytes 

Sinus Histiocytes 

mesoryial cells 

Hau?bauer cells 

Pulmonary Alveolar 
rrvxcrophayes (Oust Cells) 


o 
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Leave ^edbacli 

_s 


rmcarophage 


induced by 


IFnJ -Y 

sndMoxin 
produce s IL-ij bj la 


ml 


Clossicaiiy fictivoded 






G-eactWe MO 
Oxyyen 
Species 


LySOSomcJ 

enzymes 


Induced by 

IL'4 

lL-13 

produce ’ IL-lO, TeiF-P 

V 


ml 

Y 

fiHerradively fictivoted 

Y 

I. flrrti in?larTYnaiory action 
SL Fibrosis 


I. Kili the bacteria, 

a. Tissue destruction 


Ulomir^ = Mot oJi points are cohered in the notes, especioJiy conceptual 
e>planaicor^unction with morrow edition 4 
'/deos. 

Granulomatous inflammation od: 06:33 

• 6iranulorm = Collection o? modifted activated macrophoyes 
Cep'itheloid cellOj surrounded by a collar o? 
lymphocytes and sometimes e^■lant cells 
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Types of Giant cells 


00 : 11:00 


I. Foreign 6odg e^ianV cells 

-* £>ecn in toJc, suture matericJ etc. 
—^ Haphazard Arrangement o¥ KJudei 
a. Longhons etiont Cells 

—^ Horse shoe arrangement o? nuclei 

4 . 

Characteristic in T6 



3. Teuton e(iant Cells 

Mucleus in center, surrounded bg ¥at droplets, 
in Xanthoma 

4. Tumor €\iant cells 

5. Reed Sternberg cell 

to. uiarthin BnKeldeg e^iant cells 
seen in measles. 




Inflammation 


Mechanism of giant cells formation 00:14:30 

• e»ranulonna Formation -* Type iv hgpcrsensiti\/itg Eeaction ^ 

Antigen acts upon C04 THl cells 

i : 

i : 

macrophage 

4 - : 

Activated macrophage 

^ : 

€^ranuloma Formation 

• List o¥ ^(ranulomatous Diseases = ; 

I. T6 ; 

oL Sarcoidosis 

3. Leprosy 

4. Syphilis 

5. Chronic eronulomatous Oiseoses 

01 

to. Cat Scratch Diseases ^ 

, « 

7 . Crohn s Diseases J 

I 

GL tXtegner’s e»ranulomatosis 

9, aerylliosis ; 

10. Churg Strauss Syndrome 
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m 


€(ranulomo. 


> 

a 

s 


- 

Immune 6irdxnuloma. 


Foreign 6odg e(r&nuloma. 
—*• Seen in +alc, six-ture 
material etc 


• Types o¥ immune 6(ranuloma : 

I. Caseating €^rantJJoma 
-*■ T& 

—* Histoplasmosis 

COCC-idiOidOmytOSiS 

SyphilliS 

a. Mon Caseotirg 6fanuloma 
T6 

-* Sojrcoidoss 
—► Crohn’s Oiseoses 
—*■ Hoti^Kins Lymphoma 

3. MoKed €(ranuloma 

—► Sortoidosis (absence lymphatic collar) 

4. Stellate e^ra^wloma C Star Shaped) 

Cat Scratch Oiseo^se 

5- CX(rii?rt€9^(ialten^ 

to. Doughnut €^rar^uloma/Fib^in yronuJorra -♦ q Fever 
1. Eosinophilic 6»ranuloma —* chury strouss syndrome 
8. Mecrotisirg e(ranulonna —* uoeyener’s granulomatosis 

Histopathological images 


00:21:59 


I. eironuloma: Lorghons Types €(iant cell 



a. Various cells seen on h^e biopsy 







5. Stellote/ star shaped granuloma 
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,i|tK 


NEOPLASIA - BASIC CONCEPTS -1 


Neoplasia - nomenclature 00:01:27 

• Meopkxsio.' Kleo - rJeiu 

Plasia. - growth 

• Oe^nition - ftry new ou-tonomous growth (independent o¥ grouith 
Vactors). 


Two types 


I 

Benign ’hjtmof s 

1 

enci uurth SuKix - oma 

I 


rmligr^tM Hjittw 


>r 


or'gin 

1 

• Papilloma 

i 

on microscope 
- ftnger 
projecVions ujHH 
Fibfovosculor 
core 

* AdenomoL 


rneservchyrnoi 

origin 

i , 

Lipoma (FaO 
Os^conna (bone) 
Chondroma 


Epithelial 

i 

• SuWU- 
Carcinoma 

• Squamous cell 
Carcinoma 

• Tronsis+ion cell 
Corcinonr^ 


Ccariiioge) t.me/latestpgnote§" 

Fibroma ~ ^ 


I 

rrvesenchgnnaJ 

i 

• SaW bc - 
Sarcoma 

• Lipo Sarcoma 

• Fibro Sarcoma 

• Os+eo Sarcoma 

• Chondro 
coma 


Malignancies which end with - oma and mixed tumors 00:06;02 

■ Seminorm 

• Lymphoma. 

• Chordoma 

• Chloroma 

■ mebnorm 


mixed tumors 


4r 

Single germ 

byer 

1 

Beomorphit 

adenoma 


2 I ^erm layer 

1 


S3 

i 


-r 

Cystic 


~~r~ 

mature 


Immature 


Oermoid c 


yst 
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Choriostoma and hamartoma, benign and malignant 00:09:29 


choriostoma 

Hamartoma 

• ^brmal tissue in abnormal 

• fibnormal tissue in normal 

location 

location 

• Ectopic rest o9 norma! tissue 

• Tissue is disorganised/ 
haphazard 

• eg.: Poncreafic tissue in 
stomach 

• eg. Pulmonary hamartoma 

• Shows - dona! chromosomal 
reorrargements — so 

considered as tumors. 


6eniqn 

maliqnant 

• Do not show finoplosia 

• Slow growing 

• Encapsulated, local invasion 
absent 

• metastasis absent 

• finoplosia present 

• Rapidly growing 

• Mon decopsulated, local 
invasion - Present 

• metastasis Present 


8 


Tumors - property of anaplasia 


00:13:52 


• finoplosia - LOCK o¥ diWerentioAion - HoJIrmrVs o¥ malignancy 

(cells in structure and ¥unctiorv. 

flnoplostvc cell properties 

• Pteomorpihism - variation in size ^ shape o¥ cells 

• t ratio - I ! I (in normal cells - m/c ratio - I * * A - to I * O 

• Hyperchromatic Kluclei - OJudeuS becomes olmost the Size o¥ 
cytoplasm, densely basophilic - chromat'O 

• Prominent nucleoli 

• Loss 0 ? Polarity - nuclei con be present onyujhere in cell (in 
normal cell nucleus is present either in loiuer or upper pole) 

• fibnormal mitosis ^ Sign o¥ proliferation 

Tr polor mitosis - mercedes benz sign - @ 




Mormol cell 


finoplostic cell 


Tumors - other properties 


00:19:49 


• 6en'gn - tumors - slow growing - present ¥or long tinne 

• fYiolgnont tumors — Rapidly growing — occur in a short time 
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• most characteristic/uRirnoie feature to di¥¥erervtia.te between 
and malignant tumors 

l) metastasis 
a) Loco! invasion 



07 




Basic 

Concepts -1 


Two malignancies do not metastasize 


[) 6(lioma 

a) Basal cell carcinoma/C.odent ulcer 


Abnormal cellular adaptations 


00:23:52 


I 

metoplosio. 

i 

Eeversible change 
in uohich one 
differentiated cell 
type is converted 
into another 


Rnoplasia 

i 

Loch of 

differentiation 

Irreversible 


I 1 

Desmoplasia Dysplasia 

i i 

fibundont • Disordered 

collagenous proliferation 

tissue • Propertieso? 

produce by anaplasia + 

tumor but limited 

to bosemerR 
membrane 

t.me/latestpgnotes i 

So called - 
Carcinoma in 
sHu 

• In early 
stages 
(Leversible 

• In later 
stages - 
irreversible 

eg. Cerx/icol 

intraepithelial 

neoplasia 


Metastasis 



00:28:30 


1 

Lymphatics 

i 

mvC route 
for most of 

Carcinomas 

1 

Hematogenous 

i 

mxi route 
for most of 

sarcomas 

i 

1 

Direct seeding 
of body cavities 

1 

Tronscoelomic 


S- 
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Pathology 


i 

i 


axceptions 

fTLC Spread - Lurg 

Pseudomyxoma 

i 

Liver 

Peritonei 

Corcirioma 

me Spread by — 

i 

metastasize by 

Veins 

me cavity - 

'-ematogenous route 

1 

Peritoneal cavity 

i 

- Choriocarcinoma 

• Hepatocellular 
Carcinoma 

• Renal Cell 

carcinoma 

atception 

1 

Sarcomas 
metastasize by 
lymphatics 

1 

• filveolar 



r 

s 


Turrvjrs sprecud \/kx cerebrospinal ?luid 

I -- 1 

. „ , , . tpervduiTvoma 

meduHoblftS+oma. ~ -i 

I 

^oes \q cajido. equiinoL 
•HTTOo^h CSF 

1 

Called - Drop 
nnetastoisis -to caijidix 

cquinoi 

t.me/latestpgnotes 

Tumors ■friad undergo spontaneous regression 

• HetinobloStoma 

• Meuroblostoma 

• Renal cell corcirtoma 

• molgnont melaroma 
■ Choroid carcinoma 

Small; Round blue cell +umors o¥ childhood 

• Retinoblastoma - Flew>er uiintersteiner rosette seen 

• Meuroblostoma - Honner uurght rosette seen 

• Klephroblostoma 

• Hepatoblastoma 

• medulloblastoma 

• awinq’s sarcoma 

• PM£T 

• Rhabdomyosarcoma 

• Lymphomas 

• These tumors shoui Rosettes — cell ore arranged around a space 
lihe Vlouier, 
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Cyclin dependant kinase - inhibitors 


00:46:43 




Cip/rsip Family 


Pai - nduced by PS3 
PAT - induced bu T6iF-p 
PST 


1 

\tJ(\ 4fl/ft2F 

1 

PA, is, Ito, 18 

i 

nnos+ important 


Rote o? Eb in cell cycle. 

• ab - Retinoblastoma yene on chromosome (3q I4 

a ¥orms o¥ Rb 


I I 

Hypophosphorylated Hyperphosphorylated 

Cftetive) Cinoctive) 

1 

6aF — transcription 
factor in its Rb factor 


t.me/latestpgnotes 

tiihen cyclin O + COft - 4 | 


Rb Hypophosphorylated 
¥orm 

• GvON/ernor o¥ cell cycle 

• reyukxtes €0 — S 
transition 


Rb Hyperphosphorylated ¥orm 

i 

Release o? eaF. 

I 

is required ?or s-phose 

i 

cell enters Wther in cell cycle 

i 

Proli¥eration occurs 
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NEOPLASIA - BASIC CONCEPTS - 2 


Molecular basis of cancer oo;oo;id 

i) Seff SuSSiciency ingrourth s'^noJs (Oncogene) 

a) InsensitivHy -to grouAh inhibrtory signals (Tumor suppressor gene) 

3 ) Evasion 0 ? opofrtosis 

4 ) LimAtess replicative potential 
^ Sustained angiogenesis 

b) Invasion ^ metastasis 

i) filtered cellular metabolism 
8) Escape o¥ immune recognition 


Sel? Suf¥iciencg in €^rou)th Signals 
Protooncogenes (©genes) 

TroTfilocfttion 
Point mutoiion 
Over expression 
Rmpli¥icatk 3 n 


* Oncogenes 


■ €(rowth factors 

• ecrourth factor receptors 

• Signal transduction protein 

• Mucleor transcription doctors 

• Cgdins ^ COts’s 


Oncj^ere toxncer promoting 3f y^e/lateStpQ nOteS 
I-^Oncoprotein -Cancer 


Proto oncogenes 00:07:04 

1) Sirourth Factors: 

a) Sis —* * fistrocgtoma 

b) Hepatocgte Sirowrth Factor Hepatocellular carcinoma 

c) HST —* melonoma 

d) HST'i —* Osteosarcoma 

• Sis : PoeiF-p 

- over expression fistrocgtonra. 


a) G(roLijth doctor receptors: 

a) C-tSiT > €\astro Intestinal Stronnal Tumor 

fcCKin) 


b) EEiFd- 

(epvdenml grotuth 
fokCtor receptor) 


—£e»F EJ fidenocorcinoma Lurg 

■ (eE£r-l) 

—E€(F G.a Ereost ^ ovarian Cancer 

(ERO-a) 


^ ) • medullorg corcirwna o¥ Thyroid 

• mEM II Syndrome 

* LOSS 0 ? function mutation in RET —^ Hirschsprung’s disease 




a 


I 


Tj 

< 
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Leave Heedbac! 


eO fiLrt 




fenaplos+ic 
Lymphoma 
Ktnose yene) 


-> • finaplostic larye cell lymphonnoL 

• InSlamma^ory mycrfibrobloStic burner 

• fidencKim'CiTOma o¥ lumg 


Proto oncogenes; signal transduction proteins 


00:12:S7 


a) 


T 


^CQ^aa) ber abl ¥uston -trartscript —*■ Constitutive activation o¥ 

Tyrosine Kinase 

I 'i 

Pl*^ Kda LeuKemio. 


CKd<x= niiodoHonl 


r 


PaiOKdo. 

cm- 




RLL (Poor prcyTV)Sis) 
b) fcflS “* me oncoyene mutated in human malignancy 
— h-EAS ' rnScSw ^ Colon, PoTicreas, lurg coricer. 
— H-ERS ^ Gladder/ Wdney Tumors 


ERS Protein —t— fletive —* €(TP-Efl& —► Promote cell proliPeration 


I 


Inactive ^ 6(OP-EAS Inhibit cell proliferation 


• 6irDU>th -t- 6(roujth factor 
factor receptor / 


iTP-EflS Siyrvxl transduction 

'L 

e(OP-ERS Ceil Cycle 


6»fiP (ecTPosc ficlivatiny proten) —^ Eemoves a phosphate group 

from €,TP'ERS 

i 

Stop cell proliferation *- eiOP-ERS 


Point mutation in ERS 


cancer ■ 


6iRP cannot toKe out the phosphate 
group 

Cell Proliferation will continue 
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t) atapFvcooo 


mutotbn 


Lar^erhans cell histiocytosis 
Papillary carcinoma o¥ thyroid 
Hairy cell leuhemia 
Astrocytomas 
Colon cancer 


d) MOrCH 


■> ALL 


Proto oncogenes: nuclear transcription factor, 
cyclins & CDK'S 


00:23:11 


Mudear Transcription Factors* 

- myc Oncogene —r— L-myc £!r£!ii£2*£Il^ Small cell carcinoma O? bng 

— M-myc Meuroblastoma 

1 teO 


— C-mi 


lyc- 


Cydins ^ Cydin Dependent Wnases* 


BurKitt’s lymphoma 


• mantle cell lymphoma -* ^(ll * (4) 

Cydin Oi IgH 

'- timo/ta testpgnotes . . 

■————> Over expression ot cydm Oi 

i 

cell proliferation continues 

looming * Mot all points are covered in the notes, especially conceptual 
explanations. Please use the rotes in conjunction with marrow Bdttion 4 
v/ideos. 


Insensitivity to growth inhibitory signals 


00:26:48 


Tumor Suppressor €^enes CTS^l* 

Loss of both copies of TSet —* Cancer 


E-b gene (fcetinoblastomoO 

- Chri3ql4 

- a forms ~I“ Active - Hypophosphorylated 
inactive ' HyperphoSfhorylated 
G.etinob!astoma 
Osteosarcoma 


- mutation 


T 

T 


a 


Basic 

Concepts - 2 


- it regulates €»!—»& Transition in cel! cyde 
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- ^Viudson’s tioo hit hypothesfij LOW Ooss o¥ heterozygosrh^ 

i 

eoth alleles o¥ E.b should be 
mutated ¥or Getinoblostonrxx 
to de\J€lop 


- eb 


Familial 


*— Sporadic 


f copy o¥ mutated allele by birth Cc.r) 
arvi mutation after 6trth ((UO 

(HOTfVJZtjgou^ 


* Homozyyostty of mutant allele to develop db = LOW 


Tumor Supressor Gene (TSG): p53 00:33:38 

- Chr np 

- nnutation of pSS Li froumeni syndrome ^ fiutosomal dominant 

- o/h/a e(uardian of G(enonne/mol€cular policeman of cells 

- pSS mutation © > 50?l human maliynancy 

- me affected TSe^ in human moliynancy = pS3 

Functions of pss: 

• Oomoye from Ionizing Cadiation 

t.me/lattestpgnotes 

fictiVation of p53 

I-^-1 


induces pai 

e^flOAS 

Activate 

1 

1 

1 pro opoptotic 

COh-lrJnibitor 

Repair cells 

factor box, 

1 

i 

if this foils ^ boK 

Cell cycle 

Re enter cell 

i 

arrest 

cycle ^ 

Apoptosis 
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Important Tumor Supressor Genes 


00:38:20 


Basic 

Concepts-2 


e^ene 

Chromosome 

Tumor 

pS3 

np 

Li ¥raumeni syndrome 

eh 

I3q 

CctinobloStoma, osteosarcoma 

MFI 

n 

Meuro^ibromos, nneniryiomas 

uFa 

aa 

Bilateral acoustic Meuroma/schuuannoma 

eecfl 1 

n 

Breast, ovar ian cancer 

&ecAa 

\^ 

male Breast cancer, Prostate cancer 

UJV\ 

II 

UJilms Tumor 

uJTa 

II 

uJilms Tumor 

PTEM 

10 

- Endometrial Cancer 

- Prostate cancer 

WL 

3 

- Clear cell EenaJ cell corcinoira 

- Cerebellar hemoryioblastoma 

APC 

S 

- Familial Adenomatous Polyposis 

- Adenocarcinoma colon 


Limitless replicative potential, evasion of apoptosis 00:42:43 

LimHless Heplica-tive PotentioJi 
- Telonnerase - enzymes 

' Constitute activation o? Telomerose - Development o? cancer 


evasion 0? Ppoptosis! 
eg! Follicular Lyrnphoma 


■t04! is) 
lyH "^bd a 

over expression o¥ bd a 

i 

anti opoptotic 

1 

cancer 


Sustained angiogenesis, metabolic alterations oo:46:1Q 


Sustouned Angicgenesis: 


Pro fingioyenic factors 

1 

vteiF 


Poe(F 

FeiF 


finti flryioyenic factors 

i 

Vasculostatin 
endostatin 
Pnyiostatin 
Thrombospondin l 


m 

» 

Cl 

ta 

9 

s 
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metabolic flrterabonsi 

- UJarburg Wormol Cells in appropriate 0^ Concentration -* 

oxidative phosphorylation —* ATP synthesis 

CoTicer cells ^ even lohen Conceritration te normal they 
undergo glycolysis - e^lucose hunger 

- This is utilized in P&T-Scon 

Invasion & metastasis 00:50:ie 



flWJR 

MCC 



1/ESSSL 


D Tumor cells detach ?rom each other by | expression o? 6-Cadherin 
a) ftttach to SCm by integrins— ^ Lomininj Rbronectin 

3) eCm degawyitk^i toeab^^ Basement membrane by mmp’s 

^ Type IV cotlogenose^ 

(matrix metalloproteinases) -> mmp’s CsijO*) 

4) Cells enter blood vessels 


^ Cells + Platelets 


'I 


Tumor emboli ~]~Organs 

Via venules —► Lymph Modes 


ut 

s 
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NEOPLASIA - BASIC CONCEPTS - III 


Chemical carcinogenesis 


D0;00;14 


dnefriico] 

I. Polycyclic aromatic 
Hydrocorbons (PflH) 
a. fi?latoxin 


3. Arsenic 

4. Asbestos 


S. Polyvinyl Chloride (PvcJ 
<D. Diethyl stilbestrol 
1. Benzene 

a P-Mophthylomine/Azo dyes 


9. Cadmium 


Radiation carcinogenesis 


Cancer 

Bronchcgenic Cancer 

-> Hepatocellular Cancer 
-* SKin Cancer 
•* Luny cancer 
CodenocorcinotTvO 
Pleural Cancer (maliynant 
mesotheliomoO 
Hepatic angiosarcoma 
•* Vogiroi cancer 
-> Leuhemia 
Bladder Cancer 
-* Prostrate cancer 

t.me/latestpgnotes 


00;03;41 


Gadiation 


corcincgenesis 


Ultra violet (uv) 


>r 

UV-A 


UV-6 


~l 

UV-C 


i 


Pnrvost carcinogenic^ 


I 

lonizirg radiation 

- All teuhemios execpt cll 

- Papillary carcinoma, 
thyroid cancer, breast 
cancer, lung cancer, 
salivary gland 

I 

mucoepidermoid cancer 


Microbial carcinogenesis D0:05:2 i 

1. H. pylori - €^astric odenocarcinorra 
- moltoma 


& 

S 

S 
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I 

3 




au HfV (Human Papilloma. vyrusD 


4 ^- 

LOU) r'SH 

• HPV-to, II 

• Condyloma 

acuminatum 


Pathoyenes's 
Has a proteins 

0 ti. + Psa 
i O e, + eb ■ 


H'gVi riSK 
• HPV'-IJo, 18 
' Cervical cancer 
Anogenital cancer 
Laryngeal cancer 


Intermediate risVs 
Hpv-aij 53 


■ Inactivates PS5 
iryxctivates Eb “ 


► carcinogenesis 
corcirogenesis 


• microscopy 


charges 

- Cells with thicH membrane 

- Eesin lihe nucleus 

- Perinuclear holoAx)?? 



3. H6V frlepatitis fe Virus) | 

> - Hepatocellular carcinoma 

4. HCv (Hepatitis C virus J 

5. HTLvtlRi^M^^l^^iaQteaViru^- T ceil teuKemia 


b. HHV - 8 (Hurron Herpes Virus) - Kaposi’s sarcoma 

-1° e??usion lymphoma 
- muHiceritric costleman disease 

1. Efi>v (Ebstein 6arr virus) 


- AWectS 6'lymphocyteS (mostlj^ 

- Geceptor i CO - ai 


- Nleoplostic lesions caused by efiiv - ) HodgKin’s lymphoma 

iO Mon'-hodgKin's lymphoma 
ii) £x.tra Modal T-cell lymphoma 

iv) Mosopharyngeol carcinoma 

v) BurKrtt’s lymphoma 
v) Post tronsplont 

lymphoproliVerative 
disorders (PTLO) 
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Mon-neoplastid lesion - in¥ec^us mononucleosis 
Pathogenesis 

Toxins produced 


i - 

Lmp -1 

Clatent membrane Proteinl 

I 

fictivates kF - hp 
- grourth signaling pathimy 

1 

Cell proliVeration 


— ; 

ECMP - a 

Activates Cgclin 0, 

I 

Cell proli9eration 


Repair pathway defects 


00:14:43 


Oe?ect in 


>r 




Mucleotide excision OWA repair defect 
repair deVect | 

I • Bloom’s Syndrome 

xeroderrra pigmentosa • Fonconi’s anaemia 


- 1 

mismatch repair 

defect 

1 

HMPCC 

Ataxia telonoiectosia CHereditaru roon- 

t.me/fetestpgr|9^i, 

carcinonrYx.1 
- also Kno wn as 
msi 

CmicrosateHite 
instabilitg defect] 


Basic 

Concepts - 3 


Paraneoplastic syndrome oo:i7:32 

Symptom complexes in cancer patients which cannot be explained by 
the local or indgenous spread o? tumor 


Syndrome 

Tumor 

Substance produced 

1. SIROH feyndrome 
of Inappropriate 

ROH secretion) 

Small cell carcinoma 
of lung 

ROH 

aL Cushing ^ 

Syndrome 

Small cell corcinorrcL 
of lunq 

flCTH 

3. Hypercalcemia 

• Souamous cell 
carcinoma of lurg 

• Carcinoma breast 

Parathyroid Hormone 
related Peptide 
(pTHrp) 
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4. polycythemia 

• eervxl cell 

carcinoma 

erythropoeitin 

S Hypoglycemia 

• ovarian carcinoma 

• Fibrosarcoma 

Insulin and insulin liKe 
qrourth doctor 

{q, mgratory 
thrombophlebitis 

• Carcinoma 

pancreas 

• Carcinoma colon 

- 

1. Hypertrophic 

pulmonary ' 

osteoarthropoihn 

• Small cell 
carcinorro. o? lurg 

- 

8, myasthenia grav'is 

■ Thymoma 
• Carciroma lunq 

- 

q, ficonthosis 

fjiqricons ' 

• Carcinoma stomach 

• Carcinoma colon 

epidermal growth 
factor 


0 most common paraneoplastic syndrome 
iD Tumor producing Paraneoplastic syndrome 


Hypercalcemia 
Small cell 
carcinortYv lung 


Tumor markers 


00:24:41 


Substo 
uses 

- Diagnosis 

- prognosis 

- Cesponse to treatment 


o the blood 


marher 

Tumor 

1. Prostate specific antigen (PSfOl 


a. Prostate acid phosphatase > 

-* Prostate cancer 

(PflP) J 


a filpha ?etoprotein CflFP) 

^ 0 Hepatocellular carcinoma 
(hcc) 

iO Kton-seminomatous germ 
cell tumor C^S€^CT) - Volh sac 
tumor 

4. p-hCfii 

-* 0 choriocarcinoma 

iO Srestational trophoblastic 
disease 

s. cA-ias 

Ovarian cancer 
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(a. CA 19-q 

CA-G-S 

8. Catecholojnines 

9. Irrvnunog'obut'nS 

(0. Calcitonin 

H. Carcino embryonic ant^en 

-* D Colone cancer 
iO Pancreatic cancer 

-* fereost cancer 

■* Pheochronnocytoma 
multiple myeloma 

-> medullary carcinoma thyroid 

-* D Colon cancer 
iO pancreatic 

Immunohistochemical markers 

00:29:25 

cell o¥ oriqin 

morHer 

1. epithelial oriqin 

Cytoheratin 

SL mesenchoimal oriqin 


3. 6<liQl oric^in 

ejia] ftbrillary acidic protein fePBP) 

4. Smooth muscle oriyin 

Smooth muscle aetin femp) 

S SKeletoJ muscle oriyin 

OesmiOj myoqeninj myoO-l 

fa. Vascular origin 

t IT 

• vwF (von willebrand doctor) 

• CO-3t 

• VEiqF (vascular endothelial 

L.l 1 

T Meufoendocrff^e orgin 

u/Tuiuai|jy 1 luiuu 

- Synaptophysin 

- Chromogranin 

- Meuron speeiVic enolase 

8. G\iST fe(astro Intestinal stromal 
Tumor) 

• CO-in (c-hiT) 

• O0€,-l 

• CO-34 

9. rnalignan^: iT^elanorna 

- Hm6-45 

- S-lOO 

10. fYtolignant mesothelioma 

• Calretinin 
■ Crt-s/fa 

II. ewinq’s sarcoma 

- CO-99 (mic-a) 

la. Hepatocellular carcinoma 

■ Hep porH 
• flrqinase-3 

13. Osteosarcoma 

- Osteopontin 

- Osteonectin 

- Osteocalcin 

14. Chondros^oonna. 

S-lOO 

IS. LipOSOTCOma 

S'lOO 
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Recent advances in neoplasia oo:3B:oo 

I Bole ot micro BMfl’s in corvcer 




Onccgenic role 

Tumor suppressor role 

micro BfJfi I5S, aoo ■ 

•* 6-cell Igrrpihoma - micro BhJfl )5j I6> CU- 


a. Chromortlnripsis 


Chromosonne shotterir^ 

i 


Join randomly 

i 


t Oncogenic role 

♦ Tumor suppressor role 

_1 


Produces cancer D OS'teosarcoma 
iO €(lioma 


t.me/latestpgnotes 
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Classification of genetic diseases 


00:01:12 


I 


t 


I 


Single gene 
disorders 



chromosomal 

Disorders 



muiHi¥actorial 
6(enes + 
EfWironmentoJ 
oeVects 


mendelian Mon-rrien- structural Kkjtmericol ^ 
modes delian -* oioJoetes 

o? inheritance modes nnellitus 

-> Cle¥t Up 

^ ^ Cle¥t: ftxlate 

-♦ flutosomoJ Dominant (Po) - e\erm1ine mosaicism 

fiutosomol Recessive (fie) - Trinucleotide depeot mutation 

X'LinKed decesslve 6 <l( 0 - e^enomic irrprinting 

-* x-LinKed Dominant 6<LO) - mitochondrial inheritance 


Mendelian modes of inheritance - autosomal dominant OQ:04;5i 


t.me/latestpgnotes 

• Con also be expressed in Heterozygous state 

• fit least one parent o? index cose is affected 

• fidult onset * 

• Ship generations - Rbsent ! 

• Due to de¥€ct in structural proteins 

• a properties: 

-t incomplete penetrance 

- eg: 100 people - defective kJFI gene 

- 80 people - shouj disease * 

- Penetrance = 80 % ! 

03 

u 

& 

03 

5 
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Pathology 



-* Variable E^tpressiVrty 

£g! 4 people: have defective geoe ?or wF-ij of -the A people: 
I ujiil have cafe flu. IaH: spote 
a will have Kteurofthromas 
ujill have Lisch nodules 


&<amples 

-♦ minemonic: He has a very dominant Father 

He Huntir^ton’s Disease 

Has -* Hereditary Spherocytosis 

fl -> flutosomol Polycystic hidney Disease 

very -+ VU)0, VHL 

O -* Dystrophia myotonica 

0 -* Osteogenesis imperfecta 

m -♦ morfon’s Syndrome 

I -»Intermittent porphyria 

KJ -♦ KJF"I 


fl Achondroplasia 

M -*MF-a 

T notes 

Father -* Familial Adenomatous polyposis, 
Familial Hypercholestrolemia 


flD " mjC- mode of inheritance 



tn 

G 


Marfan syndrome 


00:14:51 


Deficiency in F6M i gene (encodes for Fibrillin D 
Deficiency in F6M a gene (encodes for Fibrillin a) 


Corgenrtal Controcturol firochnodoctyly 


Clinical Presentations 

-* SKeletal defects -|-> Toll stature 

(most characteristic featoire!) Hyper extensible joints (Thumb) 

^ Oolicocepholic Head 
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OojJar defects -r-> Ectopia. Lentis 

^ Supero temporal dislocation o¥ lens. 

-* CVS defects -r-> mitral valve ProlopseColso in Winefelter’s Oiseas^ 
^ fiortic dissection 

me cause o? death - Aortic Dissection (fcvs) 

Diagnosis o¥ mar¥an’s Syndrome! 

Cevised eihenVs criteria 
-» Family History 
-t Signs and symptoms 
Fibrillin I gene mutation 



10 



Mendelian 

Modes 


Neurofibromatosis type I and U 00:20;44 

nF'I 

• €vene on chromosome n — encodes ¥or Meuro^bromin 

• oJvJo^ von E-echlinghousen’s Disease 

• Patient can present with: 

I. Cafe-ou-lait spots- (spots) 

testpgnotes 


a. Lisch nodules 

-4 p'gmented iris Hamartomas 






Si 

CL 

A 

a 

ti 

< 
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66 General 
Pathology 



3. rJeuroftbrorms 
meningiomas 
Pheochromocytoma 

• Con be associated uiitb Juvenile myelo nwvocytic Leui^mia CjmrrO 


MF-a 

• ^ene on chromosome aa - encodes ^or merlin 

• Associated with 6ilat;eral ficoustic ^LJiromas/schujarvtV)maS 


Ehler danlos syndrome (EDS) 


00:24:47 



• mjC. type 0? £0S —> Type 3 

• Least common type o? eos —^ Type i 

• most dangerous type o¥ bOS Type 4 (vascular) 

• Types 

-> trgpa/latestpgrtal^tsagimtic Hernia 
CclossicoD mitral valve prolapse 

—> Type 3 EOS ! -r-> Loose SKin feubberman syndrome) 
(Hypermobility) ’• ^ Thin shin (cigarette paper sKir) 

—^ Type 4 EOS * Aorta may ruptutre 
(vascular) 

—> Type fc EOS : Defect in Lysyl Hydroxylase enzyme 
Cttyphoscoliosis (Ae)) 

Type T EOS '■ “]^ 1 a, b: Arthrocholosia joint, bone defects 
^ T c: Oermatosparaxis severe sKin feagiitty 
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10 GeriB tkis 


for more notes join our telegram channel "latest neet pg 


00:29:36 


or 


• m = F 

• Only eKprcs&ed in homozygous state 

• Compete penetrance 

• Voung/eorly onset 

• Ship generations con be seen 

• usually due to enzyme deftciency 
. 1 ?! 

Father —^ Carrier (fieO 
mother —^ rJormol Gxa) 

a a (mother) 

(Father) fi > 50% carriers 



SOB Ktormol 


in some coses: 
Father —^ Carrier 
mother —^ Mormal 


t.me/latestpgnotes 


Child con be aWected Uniparental Oisorry 

(Soth alleles ore from a single porervO 

Eaexmples: 

A —^ AIKaptonuria, Ataxia, Albinism 
6 —^ Beta thalassemia, SicK,le cell anemia 


C Cystic Fibrosis, Congenital Adrenal Hyperplasia 
O —> oea¥ness 

£ —^ £mphysema (ct. Antitrypsin deftcienci^ 

F Friedreich’s Ataxia 
£( —> e(lycogen storage disease, Giolactosemia 
H —^ Haemochromatosis, Homocystinuria 
I —> inborn errors o¥ metabolism 




in 
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68 General 
Pathology 


Lysosomal storage disorders 




00:37:08 




mt €^aiJLch€r’s Disease 
fill are fiG- except —^ 


t: 


Fabry’s Disease 
Hurrter’s Disease 


Tay Sachs Disease 

• mnemonic = TflV SACHS 
T —> Toy Sachs 

A —> AshKenazi Jeiws 
V Voury 

S —^ Spot C Cherry red Spot in macula ) 

A—>Aa 

C —> CWS defects Gneurons ballooned / Vacuolated) 

H —^ Hexosaminidase Ot Sub unit defect a e^a^glioside 
S —^ Symptoms Onotor neurorwJ functions, mental retordotiori) 

UJaminy • Mot all points arc covered in the notes^ especkxily corcephwxl 
explanations. Please use the notes in coi^unetion with morrow Edition 4 

Videos, t.me/latestpgnotes 

• Histopatholoyy ’• 


K 

I 

(H 

s 



MeuTon • 


• Sxxllooned 

• Vacuolat'ion 
(distended 
With Lysosomes) 


electron microscopy = 
on'on Shin Appearance 
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Onion SKin fippeojromces 


iT 



I 


X-Boy 

\ 

Electron 

Merve Biopsy! 

H S EO? 

Gtrossly 

Ewing's 

microscopy! 

ClOP ( Chronic 

1—^-1 

spleen in 

Sarcoma 

Toy Sachs 

inflammatory 

moJigrvxnt Psde- 

SLE 


Disease 

Oemyelirvxtirig 

Hyperten- rosing 




Polyneuropa- 

Sion Cholan- 




tty) 

gitis 



sTiemam PicK’s Disease 


Oe¥€ct in Sphingonryelinase 

i 


ftoCumbOaiion o 
On Electron mtcroscopy: 


? Sphingomyelin 



stpgnotes 


Zebra Oodles 


• clinically div/ided into types = 

—^ invol’i/ement E 

Severe, early mortality 
—^ ‘ Meuronol involvement © 

Oetter prognosis 
—^ ^yp® ^ Common 


Voucher’s Disease 

• Deftciency o¥ evlucocerebrosidase 

flccumulation o¥ ^bcocerebroside 


• Bore morrow Pspirote '• €(aucher^s Cell 


« 




n 
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70 General 10 
Pathology 




• uJrinKled /crumpled -tissue paper 
fippeoronce 


*PfiS + 


Oil red 0 + 
Perl’s + 


—> Pseudo Staucher’s cell 0 seen in CJTiL 

- Perl’s s+oin tOe^ative 


Clinically 

^ —t.me/latestpgnotesj^ 


i 


Nlon -Kleuronopathic 
—^ Adulthood 
^mc. 


' 6one involvement, 
Pathological Vractuu’es, 
Hepatosptenomegaly 


Kleuronopathic 
—^ ln¥arvts 
—> less confvnon 
—> more severe 
—^ CMS involvement 


Intermediate 


Lysosomal Storage disorders; Mucopolysaccharidoses 00;50:5S 


r 

"S 

s 


• Oc?€ct in enzymes idhich degrade glgcosominoglycons 

• Accumulation Oermatan sulphate 

Chondroitin sulphate 
Heparan sulphate 

• Clinical Presentation! Hepatosplenomegoly 

Coarse Social features 
mental retardation 
Comeal cloudirg 
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• a CoAegories 



Hunter Disease 
Hunter Disease 


Cxuc) 

(flO 


X-lInked recessive disorders (XLR) 


00:52:27 


• m:'»F 

• FemoJes ore usually carriers 

• Females con be aWected twhen there is random X chromosonne 

on’s Hypothesis 


inactivation during Ly 


• Examples: 

mnemonic: Lady Hordinye college girls don't core about ¥oolish words 

Lady —^ Lesch Myhon Syndrome 

Hardirge —^ Hemophilia A and 6, Hunter's disease 

College Colour Blindness 

6^irls —^ €((oPO de^\ciency. 

Don’t —> Ouchenne muscular Dystrophy. 

Core —^ Chronic Gfonulomatous Disease 


About Rgommoglobulinemia 

Foolish -» Fabry’s disease, Fragile )t.^gn^%teStpgnOteS 
uJords uiiscott Aldrich Syndrome 


X-linked dominant disorders 


mother : con give the disease to both sons and daughters 
Father : aWects only daughters, not sorvs 


• Examples: 
ti —^ (iett’s Syndrome 
A —y Alport Syndrome 
V —^ \/it 0 resistant richets 
I —^ Incontinentia pgmenti 


Pathology * * v2.0 ■ Mannow 4,0 ■ 2020 


Geil etics 

Mendelian 

Modes 


Scanned with CamScanner 











72 General 10 

Pathology 

• Homozygous OomtnorA is incompatible uirth li¥e . 

• In dominant disorders ^notype is Heterozygous 


eedbac 


t.me/latestpgnotes 


I 


ei 

I 
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GENETICS-NON MENDELIAN MODES 


Mitochondrial inheritance 


£j(dusively maiemojly inherited 
Morrml sperm + Morrml omo. 
rrrt-t>JA mt-OMA 



Fuse 

Ova. elimino-tes all sperm mitochondrial OrJfl hu 
ubiqu'rtin proteosome pathuioy 

i 

Zygote DMA contains only maternal mitochondrial DMA 
mother transmits disease, to all o^^springs. 

Father to none Q Diseased 


00:00:33 



These diseases usually a?^cts- Brain 

-£ye 

- SKeletol musde 

HeteroploSmy! presence o¥ normal + mutant mitochondria! OJA in 
some persoa 

Examples: 

(T) hearns Sayre Syndrome 

@ Leigh syndrome, Leber Hereditary Optic neuropathy 
CD mELAS' mitochondrial encephalopathy, Lactic acidosis 
and StroKe Ihe episodes m/c mitochondrial disorder, 

(D MAB.P syndrome 

CD C-Peo- chronic progressive external optholmoplegia 

i 

me mitochondrial myopathy 
CD Pearson’s Syndrome 
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Trinucleotide repeat mutations oo: 08 : 2 a 

-> rrutatiors oihvch causes irweased number o¥ codons luhich 
causes disease 


Codirg regtons 


NJon-Coding regions 





Huntington’s 

Spirocere- 

Fragile x 

Friedreich’s myotonic 

Disease 

bellar ataxia 

syndrome 

ataxia dystrophy 



i. 


CA6t 

CP€i 

c€^e, 

e^flR CT6i 


- -*■ diseases mostly invol\#e c^osine ond guanine nucleotides 


Fragile x Syndrome: 

Due to mutation in FmS. i gerte 

■i' 

't' Ce(6( repeats 
Mormol S-'AO E.epeats 
Premutation ^ SS-AOO C€i€i Repeats 
Full mutation ^ aoo-4ooo cei& Repeats 
-> Rnticiftofne5^@st|s!igt^^ 

- severity o? disease increases uuith each successive generation 
' increase repeats with each generation 
Called fragile X Syndrome because 

i 

ujhen cells are cultured in Folate de¥lcient media 

i 

Constriction is seen in" X Chromosome” 

Appears os x chromosome is broKen. 



homut K. ilwnewmc Frigilc-X thromosonv 
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Cliniaxl\y 


i) me genetic cause o¥ mentoj retardation ( I’* me 
couse-Down’s syndrome) 
oD Large head, large everted ears 
^ Large Jouj/mandible 
a) Large testis (macroorchidisrri) 

-* most distinctive feature. 

Fragile X trennor 



- gene Fma i 

- 6(ain o¥ function mutation 




intentiono] tremors 


11 



Mendellan 

Modes 


Gonadal mosaicism 


-* Type 0? fiutosomal dominant disorder 

-* I? both parents are n^mol but child is a?^cted 


gonadal mosaicism 
Mormal sperm +- lOormoJ ova 


zygote 

I postz^tetSStpgnotes 


in gametes not in somatic cells 

-* Examples^ 

(i) Tuberous sclerosis 
@ Osteogenesis innper¥ecta 


Present only 


00:18:51 


Genomic imprinting 


00:22:06 


- Stene Silencirg/lnactivation 

- either paternol/maternaJ allele is inactivated 

Only one allele is ¥unctionai 

- Mormal phenomenon 
Epigenetics 

Heritable modiftcotions in OMft/ histones 



I - 

DMA rrvethylation 





Histone deacctylation 


Decreased expression o¥ genes. 
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Pathology 


11 




Prader will! syndrome 


00:26:46 


Chronrwsome I5q 


I 

Proder willi syrdrome 
" roolecular mechanism o¥ these sundrome 

I - 


1 

fingelmon Syrdrome 


sue 

■t- 


deletion 

(io?0 
€(ene Oeletiorv 

- most comfYV)n 

p_ 


UPO 

Os-ao?i) 


I 

Pbnormal yenomic 
imprintiny 



deleted 


nrvxternol allele ** only ?unctional 
is Silenced ollele is potemoJ 

i 

paternal deletion and maternal silenciny 


Clinical features! 

- short stature 

- hypotonia 

- hypoyonod'iSm 

- hyperphociia -* obesit 


Prader willi syndrome 


rphoyia -* obesity 

t.me/|atestpgnotes 

Due to increase eOnrelin hormone 
- mental retardation 

^ Prader uiilli is due to loss o? Vunotion mutation in snorp yene 

Angelman Syndrome oo; 3 i :37 

-* paternal yene is silenced 
-> only maternal yene uios functional 



rome 


matema] deletion + paternal sllerkciny 

I 

r,ryetman syndrome 
or 

Happy Puppet Syndro 
Clinical feoturesi 
(5 inappropriate lauyhter 
@ Ataxia 
d) Seizures 
® Hypotonia 

mental retardation 
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Uniparental disomy 


00;34:t2 


11 GenetlC'NOtir^ltt: 
Mendelian 
Modes 


l¥ both alleles come ¥rom same parent. 

-> paternal deletion/maternal disomy 
Proder uiilli 



“> Paternal disomy -* Bnyelmon syndrome 
flngelmon is due to defect in Ubiquitin liyose (ij6E3PL> 


Pedigree analysis 


00:37:40 


e(onadal mosaicism 
mitochondrial inheritarvce 


4 . 


X linhed 


flutosormi 




Recessiv/e 
Dominant 
Recessive 
Dominant 


6|0nada] mosaicismr 

- autosomal dominant 

6oth parents ore normal . /i . . 


OjD 

^ DtO o-n 


mvtochondriaJ inheritance: 

- Pff^iected mother transmits disease 

to all bids I ' I _I 

- fi?^cted ¥ather does not transmit 0 Cj (5~LII 
disease to Kids 

x-LinKed recessive dominant- 

-♦ m»>F 

Females ore usually carriers 

-* 1? ship generation->. present-recessive. 

ftbsent-dominont. 

In X-linKed dominant disorder: 

- mother transmits disease to both son and daughter 

- Father transmits disease only to daughter 

Butosomol Dominont/Recessive: 

-»* m = F 


SKip generations. 


-> Present - recessive 
Bbsent - dominant 


& 
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GENETICS - CHROMOSOMAL DISORDERS 


Depending on posrtion o¥ cenfromere, different 'types ot chromosomes 

I I 1 


metacentric 

• ChfJ 


Sub metacentric 

• Cen^romei'e 
^oujards 

• Chr.x 


ficrocentric 

Chr. IS, 14, IS 

ai, aa, as(^ 


Telocentric 
hJo p 

■ one arm absent 
• Coes not eit'ist 
in humans 


Chromosomal disorders 


00:04;5S 


Chromosomal disorders 


ruc^ 


Structural 

Deletion 
Insertion 
Translocation 
ding chromosome 
iso chromosome 
Inversion 


t.me/latestpgnoteiricoi 

1? there is not exact 
muttple 0 ? ai3 

nneuploidu 

4^- —- 1 

monosomy Trisomy 


Reasons ¥or oneuploicl^ 

I. rrveiotic non dy^unetton | 

a. finophose log 

a 

to 

I 
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60 General 
Pathology 


Structural abnormalities 


00:00:13 


R. Deletion portion o¥ chrornosonne deleted 
ft. Insertion portion o¥ chromosome irjserted 
e, ding chr, ftreoh at both ervls 


¥usion 0 ? damaged ends 
con be seen in Turner syndrome 


0. Inversion 



fi -6 

6-fl 


paracentric 
(i¥ some side o¥ 
centromere) 


pericentric 
(opposite sides) 


6. Translocation - exchange o¥ material b/u) tux) chromosomes. 


LIh 


balanced 


t.me/latestpgri^^ 

chromosomes 


Eobertsonion 
.locntion between a acrocentric 


Chr. 13,14, IS, ai, aa, y \ 

One very short arm and one very long arm 
t04: ai) - Ooun's syndrome 


E. isochronnosome 


two short/ TUxj lorg arms 


me isochromosome 

me isochromosome Cancer ihq 

me isochromosome testicular tumor iaip 
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Down’s syndrome 


12 Geneticsj 
Chromosomal 
Disorders 


■7B' 


00:1625 


Tr isomy Sll 

me chromosomal disorder 
mcyenetic criuse o? mental retardation 


Pathogenesis 


Screening 


meiotic non disjunction 

occurs in oogenesis 
Translocation (iobertsonion ( Aft) 
t Ci4-, aO 
mosaics Oft) 

Co - 35 yrs, but routinely done in all tuomer) 


Triple test- fiFP 

uncoijugated estradiol 

t.me/latestpgnotes 

Quadruple test Tripte+ inhibin 

Clinical features 00:20;43 


L mental retardation 


a. Face 


5. Foot 


—^ 
-> 
-> 


3, eyes 
A, Palm 


Flat ?acial proMie 
Obligue ftssure 
Prominent epiconthol ¥olds 
Flat occiput 
Flat nasal bridge 
called morgoloid idiocy 

- Brush fteld spots 

- Single palmar crease 

feimion crease) 

- clinodactyly 

- Sondle yap/ saddle toe 

(| gap betueen ftrst tiwo toes) 



« 


i 


n 


.1 


13 
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Complications of down's syndrome 24:20 

L Pcute teuKemia 

me Icoihemia- All 

me leukemia in children < Syrs- fime 
me ■type o9 omL - flmL mi 

3l Cardiov/ascular de¥€ct 

me eard'<wascular defect- endocardial cushion de9ect 

VSO 


1 


3.evi[ 


-f Hnnuiuu pi*ncreas 
OuoderoJ atresia 
-> Hirschsprung disease 


4. Endocrine - Hypothyroidism 


5. CMS premature fllzheimer’s disease 

C yene Vor Plzheimer^ disease is on chr. aO 


Other trisomies 


00:27:40 


Trisomy 13 

t.m^^fliestpgnotes 

mental retardation 
*— evs defect -* 
EocKer bottom 9eet 
prominent occiput 


Trisomy 18 
EOUJPED 


microcephaly 
micro ophthalmia 
urhbilical hernia 


polydoctyly 
le?t Lip ^ palate 



microynoihia 
short rtech 
EenoJ malformation 
Limited hip abduction 
overloppiny ftngers 


7>UOHTII; IDWUDSfTHDitOMI 



rrieiotic non dysjunction occurs On meiosis - \ 
except in Eduuord’s syndrome (it occurs in meiosis lO 
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•J-h. 


del aa9q ita 


12 Gerteti cs MMU^W 
Chromosomal 
Disorders 


C. Cle^VLip/ palate 
fl Abnormal taoies 
T Thymic hypoplasia 
C- cardiac defect 
H Hypocalcemia 

aa - del aacyi. a 


*Oefect in development of 3rd ^ 4th pharynyeol 
pouch 

causes thymic ^ Parathyroid hypoplasia 


aha Oi£^corye syndrome 

velo cordio facial defects 

i 

Trisomy aa (cat - ei^e sundrome) 


• multiple colobomos in the eye. 
Cat cry syndrome (del sp) 


cat liHe cry 

ftehavloro! abnormalities 
Developmental delay 


t.me/latestpgnotes 


Sex chromosomal disorders 


00 : 34:52 


Lyon’s hypothesis 



a) Other )<, of either paternal or maternal oriyin 
becomes inactive (occurs rondoml^ 


^ Inactivated X chromosme - 6arr 6ody 
Sample ’ buccal mucosa 

Shape : drumeticH appearance 


Clinical applications 



Mormol mole xy 

-** 

'o’66 

Mormol Female xx 

-► 

'|’66 

Turner’s XO 

-► 

'o’66 

hlinefelter XXV 


'l’ 66 


Mo. of barr body = Mo. of X chromosme -I 


■ 

i 

td 
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12 


Leave 1 



* at Vt ^enes on xp ond 39* genes on Xq escape inactivation 
Klinefelter’s syndrome 00:40;35 


me cause 0 ? mole hypegonodfem 


Pathology 


s xxy—^ x»cg ^ xxxV 

more the no o¥ x. chr, more is the mental ret ardation 


meiotic non dy^unction 

(con occur in paternal ^ maternal gamete) 

Syndromes associated with advanced maternal age. 

- txxun’s Syndrome 

- XXX syndromed 


t.me/latestpgnotes 

Syfidromes associated with odVorvied paternal age 

- mar?an syridfome 

- Osteogenesis imper¥ecta 

- Pchondroplosia 


S 


I 




Syndromes associated with both advanced maternal and paterroi 
- hlinefelter 


Klinefelter syndrome 

Clinical ?eatures 



D Toll stature 

a) Sunuchoid body 
habitus 

3 ) Long extremities 

4 ) Ecduceda'* 
sexual characteristics 

5 ) eynecomastia 

b) Vrontol baldness, 
absent 


InvAal 




•KmiI 


TmikllC) Ui 
fTr» fc«ct 
c+ie^ 


HmM: 


klnclnfvncnl 


iTiiulr 
[wKc l^tr 
wttefn 


SiTull 

ti/c 


• Lower IQ than sibs 

• Tall stature 

• Poor muscle tone 

• Reduced secondary 
sexual characteristics 

• Gynaecomastia 
(male breasts] 

• Small testes/infertlllty 
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l) por muscle tone 
e) “Testicular atrophy” 

1 

IniPertility 

Biopsy: fitrophy of seminiferous lobules 
HyoOiniSation of lobules 
Leydiy cell hyprplosia 

Hormonol charges t t lh 1 Testosterone 

CVS changes - mvp 

me Cancer • Breast Cancer 
me germ cell tomor- Extrogonodal 6iCT 
(TeratorroO 


12 Genetic®. 
Chromosomal 
Disorders 


Turner's syndrome 


49:51 


mcC- Female hypogonadism 


monosomy n 
Pathology 


6 «>) 

Deletion of x.Gh|r;me/latestpgnotes 

“4 E.irg chr. 

-> ISO chr. 


Only monosomy compatible with life 
me monosomy - monosomy Its 


Clinical features 

* oiebbed necK " lymphedema 
Blbou) deformity - cubitus valgus 
ovaries - streoKed ovaries 


00: 51:45 



V 

I 

g 

13 
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86 General 
Pathology 


mcc of primojry omenorrhoea - Turner ’ £ 

CVS oJonormoJi+ies 

- me CVS defect bicuspid aortic valve 

- me codjise of death preductal co- areotion of aorta 

e - Cardiac obnormoltties, cubitus valgus, cystic hygroma 
L - Lymphedema 
0 - streoKed Ovaries 
u) - ulebbed nech 

M - tOormal Intellgence, Mipptes widely spaced 
S - Short stature, short Ath metacarpal 

- t risK of developir^ gonodoblostoma 


Moonan's syndrome 

• Clinical features of Turner’s 

• tJormol Karyotype 

• mutation in chromosome la 

t.me/latestpgnotes 

Karyotyping 


00 : 58: 05 


Study of chromosomes 

tsoryogram: flrrargement of chromosomes in descendirg order of 
length followed by sex chromosomes. 


K ?> f K II 

l( ll (I 11 (I ll V 


A A 11 K If W 

II M „ ll y 


• uses- structural ^ numerical abnormalities of chromosome 

L flmniotic Fluid 
3. Chronic villi sampling 
3. SKin ftbroblosts 
A. Peripheral blood lymphocytes 
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ftrrest -the ciell in metaphase 
(using Colchicine) 

Staining (bonding) 

• me. giemsa bonding 

• Q- banding (quinoJrine) 

using Vght microscope, resolution required ?or hargotgpirg 


Chromosomal 

Disorders 


If f vi i y 

tl if li »l 1! It 

N Hi H fc If I* 

** if II II I 

n a \ 


Turner’s syndrome 


fr \l II 11 11 

II I 4 t 4 

If H 11 K il K 

f t * m it a 

(i II II « II 

M M n H tr 

u n il II 

n n n IT I I 

li i> n H 

f I ' ■ 

11 (if n n »jx II 

«A 11 11 II n M 

„ .. .. . ” » 

II m *** *• 

If ja II fl * * 

(I II il (t (i 

• ■ i < * 

ii li II 11 il » w 

II 11 il 

ti ■ * 

** ft 

« * n 


V M 

.. ;; . 

w * * 


Bdujord’s syndrome 


t.me/latestpgnotes 


Ooum's syndrome 


rslirie¥elter’s syrtdrome 


i! K 1,1 11 ® 

)i JI il It H !! 1 } 
II II II n u H 

I* fl «i J> 

I I 


Crl- du'- chai syndrorme 


1 

< 
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GENETICS - CONCEPTS AND DIAGNOSTICS 


Concepts 0D:D0:03 

• genetics -S^uidy o¥ 

>ao,ooo genes 



£)Con Coding Irrtron Mon-codirg 

region O.S%) region C<98.S?l) 


Mon-Coding regtons 


^ t.rwe/latestpgnotes ^ 

Telomeres Jumping genes Mon-coding dMft 

Centromeres /Tronsposons 

- mobile genetic elements 

- Eote in chromatin organi2ation 

Mon-codirg GMA 

GMA that do rvot code ¥or proteins 


miEMA (micro GMfO 

- aa nucleotides in 
tergth 

- 5?i o¥ gervjme 

- Gole= post transcriptioria! 
gene silericing 


SiGMA 

(small ineter^erirg 
GMfO 

-eKogeryxAS GMA 


-1 

LnGMA 

Gorg ron-codirg 
GMA) 

-aoo nucleotides 
in length 
-XIST X iractMe 
speci^tc 
transcript 


5 

s 

< 
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s 


Mutations 


00:06:03 


It is the perrmnefrt, heritable change in OMfl. 

fPutations 


I 

Point 

- change in 
nudeotvde 


I 

Frame shv?+ 

-Insertion or deletion o¥ 
I or a nucleotides 
-shift in reading frame 
e.g P-Tholossemia 



1 



Silent 

missense 


Monsense 

- kJo charge \vi 

- R different 


- fl stop codon 

omiTvo acki or 

protein is 


is produced 

proteins 

produced eg SCR 

UPfljURia,U*dfl eg 

produced 



P-ThoJossemia 

Epigenetics 



00:12:36 

, t.me/iatestpgnptes 

• Ocftnition: nereditaru tT%dmeations in OMfl or histones at a 

functiona] level 





Caused due to^ 

1 



i 



i 

CMfi methylation 



Histone deocetylation 

(more common) 

I 



1 


i 

I 




Expression of 

genes 


• Lob Diagnosis of tp'genetics 



fl & 

C, 

D 

£ F 

4, 4. 

r 

4- 

4 4 

PnaJgsis Bisulphite 

chromatin 

OPm id 

Epgenetics FiSH 


sequencirg immuno t>vJA 

precipitation ftdenine 
osSog methyl 

transferase 
identift cation 
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Definitons: 


00:17:11 


• Pleio^opy: Single gene has muHipte end, effete. 

• codominante: a dominant olletes expressing together 

egj teO Blood grouping, HLfl Tgping 

• Inconnptete penetranoe: The genetic de?€Ct does net: penetrate 

the gene completely 

• Variable expressiVitg: some genetic defect produces di^^rent 

clinical ¥eatures in diWerent patients 

• €^e^lCtio polymorphism : a individuals have 99.5^5 common genes 

Differ only in 0.5% o? genes 

genetic polymorphism 


- Type o? genetic polymorphism: 


I - 

SMP 

Single nucleotide 
Polymorphism 

- Variation in s’rgle nucleo- 
tide/iCXX3 base pairs 
■ t% occur in coding regions 


-1 

CMV 

Copy number 
variation 

- Variations in large 

t.me/latesffi^Pf??fe‘^ yenome 



11000 base pairs 
to a million base 


pairs 

- 50 % occur in coding 
regons 

DIAGNOSIS OF GENETIC DISORDEP*^ 

I. Blotting techn'iques: _r^ rJorthern Blot —^ RMfl 
\Jorth - Coti —^ Southern Blot —y OfJfl 

South - dosa oOestem Blot —> Proteins 

(jOest - pii 2 £a 
3LPCG: 

- used to identSy small OJfl sequences 
-Types: 

• Sanger sequencing: €\oId standard ¥or sequencing 

• ej- PCG.: Ceol time PCfi. 

eg: t C9:aa) in cniL 

• Fgrosequencing: used to identify cancer cells contaminated by 

other cells 


a 


Rmplicon length analysis: to identify trinucleotide repeat mutations. 
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Leave Feeobac 



Single bose primer ottensiorv -to identify Krioujo mutoAions 

€0 eeAFvtooo 

tesAricfon ?rayment tenyAh • Ao VdenrtSy unKnown nucleoAide 

pos'rtion 


- PttValls? cannot identify _ 


Corrvpleic reoironyements 

OtJplicatioris 

Oelet'ons 


3, Hybridization: 

• FISH - Rwroscence in situ hybridization 
- used u)hen toryet yene is Known: 

• flneuploidesj translocations,deletions 

• Her a neu ompliftcotion in 6reast Cancer 

FISH 

l J 


Chromosomal Paintir^ Spectral Karyotypiny 

- applications 0 ? FISH = Translocations in pathology 

t Co-aa) —> OTL 
t (6:I4) BurKitt’s Lymphoma 
t (li:w) —^ mantle cell Lymphoma 
t (l4:ie) —> Follicular cell Lymphoma 
t.m6/l3t6St|©9ili®)teSriaryinal zone Lymphoma 


t (B:aO —> fttiL-ma 
t (is:it) —> flmL-ms 
t Ouaa) —> Ewiry’s sarcoma 



4. rriLpfl' multipleK Lgation Probe Analysis 

- PCG. + FBH: con detect deletions and duplications o? any size 
S ce(H — Comparative yenomic hybridization 

- N/isuolize unKnown yenetic loci 
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GEEN 


00:39:25 


With Engineered Mucleoses 
rt is oi genetic ergineerirg techngue in which OMP ciin be 
inserted, deleted or replaced in the human genome by usrg 
molecular scssors (engineered nudeaseO 


Sienome Editing 


LJ 



Concepts 

and 

Diagnostics 


• tnolecular scissors 

I. zn- ftnger nuclear scissor 
a. megonuclease 

3. TPLEM - Transcription octivator-lihe e¥^ctor nuclease 

4. C2lSPc/CPSg 

Clustered Eegulorly Interspersed Short Palindromic E.epea.ts 


t.me/latestpgnotes 
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Leave Reedbad 


IMMUNITY - TYPES OF IMMUNE CELLS 


Immunity: types of immunity 


00:01:01 


ImoL-te /MaturaJ imonurii^ 
-*• 1st line o¥ defence 
*♦ present since birth 

“*■ no memory 
-* Mon-speciftc. 
Components'- 

(i) Epithelia of shin, e^lT 
@ PlosmcL proteins (CG.P) 
@ Cells - fJeutrophils, 
mcxcrophoyesj kJK cells 


Pdoptive/Acquired Imnnunity 
-* and line of defence 
** Acquired later after 
exposure to antiyens 
memory present 
-* specific 
Corrpionents? 

^^ 

T-Lymphocytes e»-Lymphocytes 

^ •i' 

Cell mediated Humoral 

imnrunity 


Pattern recognition receptors* 

-*■ Geceptors on cells uihieh recoynizes speciftc pattern on the 
bacteria or Viruses. 

Location: 

PlasrruL membrane 
Cytoplasm 
Endosomal vesicle 


Cellular receptors 

i) TLG - Toll liKe receptor 
-*• present on plasma membrane 
II TlC.'s have been discos^ered 
“*■ They recognize - gram -we, 
yrom —ve bacteria 
a) C - L&CTIM receptors. 

-* present on plasma membrane 
-* recognize fungal glycons 


00 : 06:18 


TLE. CLE. 



9 

n 

a 


5 


c 
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3 ) MOO liKe receptor 

M -* Mecrotic debris - uric acid in ^out 
0 ■* ion dtsturbarces — K-*- ions 


O “* Diabetes mellitus 
Present on cytoplasm 
4 ) liKe receptors; 

-* present on cytoplasm 
-* recoynize speciftc pattern on viruses 


Natural killer cells - NK cell 

Constitute 5'-lO?j 0 ? circulatiry lympViocytes 
These are non-6, non - T cells. 

Mo 2>CZ, no TCZ 
-*■ Mot mHC restricted 


00 : 10:10 


Function 


Innate immunity 

Directly Kill the Virus 

injected cells and 

tumor celisme/latestpgnotes 


-1 

Adoptive Immunity 

I 

mediate antibody 
dependent cell 
mediated Cwtotosticitu 
LflOCC7 


S 


-> marKer 0 ? Mh cells' 

(T) CO 1(0 — receptor ¥or Fc ¥rayment 0 ? ly^i 
@ CO Sfa Crete not Known) 



Taryet cell coated 
with ly6i fib 


CO lb ^ into Fc portion ot ly€i fib 

Mrt cell release perforins and yranzymes 

Kill toryet cell 

"Perforin yranzyme mechanism” 
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for more notes join our telegram channel "latest rjeet p q notes 2020" or 
search " t.me/latestpgnotes" 14 imn tunttv 

Types of 

^ L L o L Immune Cells 

-* cells hove a ^pes o¥ receptors^ 


fic+ivoVing 

recepVor 

KJh6iaO 


Inhibiting 

receptor 


C09A 


—T- 

co% 


-*■ tJh\ cells produce cgtohines 

iFM- y 

i 

Rctivotion o¥ mocrophoges 

Cytohme required ¥or uts cell proliferation is 

4- 

IL - aj IL - IS, 

B-Lymphocytes 


00:18:23 


CoTfititute is-ao% of circulating blood Igmphocgte 
Humoral innmunitg 

Forms and matures In &one morrou) 

Sites: 

- Cortex of LAI t.me/latestpgnotes 

- uJhtte pulp of spleen 

- Tonsils 

- SilT - Peger’s patches 
marker: -* coo (callpD 

i 

Common fiLL antigen 

-*■ cad, coao, coai, coaa, coaa 

^ igaOcoidcO 

^ igPfcoidb) 
cad -► pan 6 cell marher 

i 

Lineage Specific morher 
COai -*• receptor for eftv on 6 cells 


B - Cell receptor 


00:22:30 


J 

T! 

< 


Igm / IgO Pb 

'3 “7 

Ig P r -* Signal transduction 
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C040 

CO40 ot 6 cell - inftertxcte wrth CO 40 L o¥ Tcell. 

Helps in interaction o? & lymplhocytes with T lymphocytes 


Function: 


CO 40 


6 Lymphocytes 

i 

Plasma, cells 


CO 40L 



't^Tme/iaSstpgnoSs ^ 


lye, 

lyfl 

lym lyo 

lyt 


i 



Crosses 

mucosal 

hiyhest 

released in 

placenta 

Secretion 

molecular 

Typei 



uoeiyht 

hypersensitivity 




reactions 



Pentomer 



Rntibody prodjiction by 6 cell 


T cell independent 
pa.thu>ay 

flntiyen is a lipopolysocchoride 

i 

B cell produce plasma cell 
lym 

Mo help 0 ? T cell is toKen. 


T cell depender^ 
pathway 


Pathology * v2.0 * Marrow 4.0 • 2020 


Scanned with CamScanner 












14 


T - Cell dependent pathway 


00:29:09 


Proteirvxceous antigen 
6 lumptiocute uiill combine 


^COUO 



-> Helper T Cell 


'-i 


•COUOL 



IFM - y IQO 

'3®'' '3^ ^class suJitching 


T - Lymphoqrtes 00:33;00 

-* Constttute (dO~lO^ oP circulating blood lymphocytes 

-* Formed in bone marroui 

-*• mahire in thymus 

-► Help in cell mediated immunity 

Sites: t.me/latestpgnotes 

(T) Poracorteii o? lymphnode 
@ PPLS CPeriarteriolar lymphoid sheath oP spleen) 

(D intra epithelial lymphocytes 


marhers! 

coij coa, C03, C04, cos, CD^, cos 

-* cos -*■ pan T cell marher 


I 


^ - 

ap 

-* present on 9Stl oP 
T cells 

-* mwc restricted 


C040L 



- 1 

y5 

Present on S^i o? T 
cells 

Wot mHC restricted 
-* Provides protection 
against the microbes 
which enter Through the 
barriers 


ti 

< 
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100 General 
Pathology 


C04 : C08 ratio = a:l 
4, In HIV, In Sarcoidosis 


Helper T cells and cytotoxic T cells 


Helper T cells 
(T) C04-*' T cells 
@ mnc II restricted 
(5) master regulators o¥ immune 
system - ist line o¥ defence 
Functions! 


00:39:45 

Cytotojcic T cells 
(T) C06+ T cells 
@ mHC I restricted 
( 3 ) and line 0 ? defence 


-* Helps 6 cells to produce 
antibodies 

-* Helps macrophages to destroy 
microbes 


Helps to Kill the cells by 
perferin gronzyme 
mechanism, 


Types of helper T cells: 


‘'^.me/latestpgnote§^^ 


00:42:26 


THH 


THt -* IFM y -* Signature cytoKine 


- Helps in the 
production 0 ? 
Ig€( Ab 


- \ 

- Activates 
the 

complement 
by classical 
pathuuay 


Provides host defence against Intra ccliulor microbes 
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THa 


lL-4 

Signature 
cgtoWne 
' Stimulate 6 cell 
producing lg£ ab 
‘ Pctivates 
macrophages bg 
orterrvate pathuo^ 

Help against Helminthic parasites 


I 

IL-S 

' IgR ob 
’ fictivatvon 
o¥ most cells. 
' fictivation o¥ 
eosinophils 


1LH3 

Rctivates 
maorophoges bg 
oHernote pathuuag 


THH 


iL-n iL-aa 




14 




Types of 
Immune Cells 


Function: 

Recruitment o¥ neutrophils and macrophages 
Host defence against extracellular microbes 

t.me/latestpgnotes 
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HYPERSENSITIVITY REACTIONS 


Types: 


Type I ^ 

Type a V flntibodu mediated 

Types J 

Type 4 —► Cell mediated 


Type I hypersensitivity 


00 : 01:35 


fi/ts/fl finophyloetit Hypersen$iti\/tty 

Eitamples: 6rondnial ftstVirro. 

Hay ¥€\/er 
Plleryic dermatitis 
Plleryic E-hinitis 
Food fllleryy 
Pollen Rlleryy 

^ tJTie/latestpgnotes 

—* Theobald Smith Phenomenon 
—* Ph Geaotion 
—» SohuHz Dal phenomenon 
Anaphylaxis 
^ Atopy 

Polhoyenesis = -^ 


Shin 


Ag + APt’s 
TCell 
THa |ells 


Cy;toKines i 
Antibody: 


IL -4 


I 

lL-5 

(Eecruitment o? eosinophil^ 


Jt 

S 


lg£ antibody 


On 1st exposure: most cells yet sensitized to Ay 
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Pathology 


On subsequent eitposure: 


Polymeri2ation 

Oe^ronulotion 


Early phase reaction 

due to preformed mediators 
(Histamine) 

• Vasodilation 

• t permeability 

• Bronchosposm 


i 

Uxke phflkse reoic-tion 
Vwur^ 

—*■ LeuKotrienes 
—*• CytoKines 
ChemoKines 

• epithelial dojraye 

• Tissue destruct mon 


• most important cytohines in Type I > IL — 4, S 

• most important cells in Type i * most cells , eosinophil 

• most important Antibody • ly £ 

• earliest mediator released i Histomme 

• Stojn ?or most cell s Toluidine blue 

t.me/latestpgnotes 

Type II hypersensitivity 


00:11:06 


a/iVa Antibody mediated hypersensitivity 
€a(arrples5 

-* mnemonics my Blood group vs RH Positive 
• myasthenia yrav’is 

■ Blood Tran&¥usion Reaction 

■ 6irave’s disease, 6voodpasture Syndrome 
’ ITP, immune Hemolytic Anemia, lOOm 

■ Rheumatic ¥ever 
‘ Hyperacute yraH r^ection 
’ Pernicious anemia 

Pemphigus vulgaris 

mechanism: 

* Antibodies which ore directed against ^bced antigens. 


my 

Blood 

SlTOup 

is 

R 

H 

Positive 
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Rfiti^en can be ftxed on ■ 


Cell sur¥ace 


Extracellular nnaiTi)t / 
Basement membrane 

G<oodipasture Syndrome 


fint^en ftxed to Basement membrane OBnrO s 

+ fib on 6m 


Corr^tement activation 
CBo, tSa 

i 

lOeutrophil recruitment 

i 

Release o¥ enaymes ¥rom neutrophils 

Destruction o? basement merhbrane 
Antigen flxed on cell mernl^rnm* *; 

t.me/latestpgnotes 

i i 


Destruction o¥ 
target cells 


Opsonization 


Complement 

ftxation 


Oysregulation o¥ 
Vunction o? target 
cells 

* myasthenia 
gravis 

* G^rave’s 
disease 


Type V Hypersensitivity 


Type HI hypersensitivity 00:19:24 

• Immune complex mediated 

• Examples: 

|—yfype a! Hematological 
S —* Serum sichness, SL£ —* Type 3: Viscera! 

H —* Henoch-Schonlein purpura 
fl firthus reaction Cclossica) example) 

R —* Reactive Arthritis CVersinio) 

P -*■ PS€^M, PflM 


u 

a. 

Wi 

m 

S 
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106 General 
Pathology 


Leave^edbac! 


• PtoAho^enesis: 

I. Formatiort o¥ imnnune corriplex fe - 1 doysi) 

+ fib —► Immune complex 

most patbiogenic immune complex —* smcOl^ medium sized, 
a. Deposition o? immune connplex 
—* me sites? tsidney 

gilood vessels 
SKin 

3. Immune complex mediated tissue 

-t-- 1 

Complement activation fletivation o¥ 

Hoyemon ¥actor 


Tssue destruction 

Type IV hypersensitivity reaction oo;24:38 



• fl/h/fl Deloyed type hypersensitivity reaction 

• cell mediated (t cell^ 

• Example : ejrgntJoma ¥ormoiion 

Lepromin test 

Contact dermatitis 

ficute and chronic yra¥t r^ection 

G.heumatoid arthritis 

multiple sclerosis 

Inflammatory boujel disease 

Psoriasis 

eira¥t v/s Host Disease (6iVHo) 

Pathoyenesis 

I-'- 1 

C08 + T cells 

Destruction o¥ virally ir^?€cted ^ 
tumour cells 

Fas - Fds liyand Per¥orin- 

mechanism yranzyme 

mechanism 


COA^- TCells 
Rctivotion 0? ThI cells 

i 

iL-a 

IL - la ]-) Eecruits 

tynriphocytes 
IFKJ' f granuloma 
formation 
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MHC AND GRAFT REJECTION 


Major histocompatibility complex (MHC) 00:00:16 


* fiteo hncxm os HLfl CHumon Leucocyte flntiyerO 

• Siene vs located on short arm o? chromosome (d (or) fap. 

hlA hlA -W 



i 

Encodes complement protein C.,, Properdmj Heat shocK proteins 


HLA-l 

HLA -U 

• Location 

■ Location 

Present on al\ nucleated 

Only present on APc’s 

o¥ cells body and platelets 

(Antyen Presentiry Cells) liKe 

• Combines with C08 + 

cells, ftbv^blasts 

TMyrrphocytes 

• OP, DQ, OG. 

• Combines with C04 + 

Mudeated cells o¥ body 

T-lymphocyte 


(© [ U + 


mi-z 

nrtc*» 

• Structure^ (->2^ eti 

• Structure 


'W' 

n r 


« II I 

p3i m'icjToglobulin 


- Antiyen binds m a deft 

- Antigen binds between a 

between a and ct^ 

and 

• investigation 

• Investigation 

- Detected by Alloontisera 

- Detected by mixed 

• Bole 

lymphocyte reaction 

" ftv^or role in G^ra¥t 

• Bole 

r^cction 

- ^ra¥t versus Host disease 


Pathology - v2.0 * Marrow 4.0 • 2020 


Scanned with CamScanner 




































Active space 


16 


108 General 
Pathology 


MHC - Uses 



00:07:58 


uses 

- Potermrty Testirg 

- Patoimmune Oiseossj Eg: HLP &~a.i ~ PnKgtoaing Spondglrtis 

HLfloaa, OC.4 - Diabetes melVrtiAS 


- Transplantabon 
" finthropolcgicol Testirg 


- Transplantation: 

a hlA rratchif^ should be done 

0 Best ^HLfl-DG.>6>fl 

CThese 3 hlPs should definitely nnatdil 

iO "OOO” mismatch —» Mo mismatch on fij 6, O 

b. HLfl rmtching is not required ¥or transplantation o¥ 

- Liver 



-Lung 
- Cornea 


Transplants/grafts 00:13:CI4 

'• “S'-“^¥;'tW93raf@aptnotes 

- Transplants firom identicai tuiins 
a. Autografit 

- Transplants ¥rom some individual 

3. flhcgrafit 

- Transplarvts ¥rom difiSerent individual, but some speces 

4, xerografit 

- Transplantation ¥n)m di¥¥erertt species 

Graft reactions 00 : 14:35 

evrafit reaction 


- 

6(ra?t r^ection 
-I? Host is immunocompetent, 
the Host cell attach the grafit 


I 

eirafit versus Host disease 
-I? Host is immunosuppressed, 
and the Girafit attachs Host cells. 
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Graft rejection 


00:17:08 


I. Hyperacu-te 6ira.¥t r^ection 

- occurs uji-thiri mins-Viours o¥ ■h'onsplorvttxtioc 

- Type 11 hypersensi^:i^rtty reaction due "to preformed ar^tibodies 

• prev'ous blood trans¥usion 

• previous transplantation 

• multiparous 

• P60, dh incompatibility 

- €(rOS&: 

hidney —* cyanosed, mottled, flaccid 

- microscopy: 

• micro thrombi 

• Bbr'moid necrosis 

• Meutrophilic inflltrates in ytamerular capillary vessels 

- most commonly seen with Wdney transplantation 
3L Pcute efl"a¥t r^ection 

- occurs within days-months C<4 months) 

U3amir0: Mot all points ore covered in the notes, especially conceptual 
eyplanations. Please use the notes in cot^unction wHh morrow edition 4 

Videos t.me/latestpgnotes 


Types 

I ^ 

Cellular 

Acute cellular r^ection 

• caused by 0 C04 + T cells 

iO COS + T cells 

• Type IV Hypersensitivity reaction 

• desponds to t dose 

0? immunosuppressants 


I 

Humoral 

Acute Humoral r^ection 

■ caused by anti-donor 
antibodies 

• Type ll/lll 

6at Type U 
Does not respond to 
immunosuppressants 

•*■ Treatment —* 6-cell 
deplet ing agents 


16 Minb an d 
Graft Rejection 


►more common 


S 
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Pathology 



microscopy: 


a. Acute cellular r^ection 


PaHern 






TubulointersVrtiol Vascular 

0 TubulVtis 0 tndoteelirtis 

lO Interstitial mononuclear In^Jlommation 


b. Acute humoral ruction 
0 Fibrinoid necrosis 
iO Peritubular capillaries 

- have deposits of complement breaKdoum product 
CAd —► marKer for acute humoral flection 
3. Chronic yraft flection 

- occurs within years of transplantation 

- con be 0 Cell mediated 

iO Antibody mediated 

- Type t4/n^fla^Sli|O@0Qiadion 


- microscopy 




Inn^hy 


I 


I 


I 




Duplication of €^lomer- Tubular Atherosclerosis Interstitial 
glomerular ulosclerosis Atrophy of graft fvbroste 
basement vessels 

membrane 


Graft Versus Host Disease (GVHD) 


00:29:17 


" Seen after &one morrow transplantation Gjisuall^ 

- Also Known os Bunt Disease in animals 

- Type IV hypersensitivity reaction 
Types 

0 Acute 

• -ifa months 

• Af^cts —* * SKin (most commonly aWected 

organ) - scleroderma 
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Graft Rejection 


-* €iiT - strichwes 

Liver Cholestatic jaundice 

iO Chronic 

• >ti months 

• fl?Sects —* shin Gryjst: commonly oSSected 

organ) - Bosh 
—*• €ilT - 6loody diarrhea 
Liver Cholestatic jaundice 

V-rnhed ejraVt r^ection 

S«©n uihen a mote gives agra¥t to a ¥ema]e 

Also Known os sex: linhedgra?t r^eetior\/£ichuualdSlimser eWect 

V chromosome has UT4 gene 


Complications of transplantation 


00:34:57 


I, Infections 

0 cmv Ccytomegotovirus) infection —* most comcmon 

• cud’s eye inclusions 
iO fits - polyoma Virus infection 

• decoy cells 

• PCT —* Intranuclear basophilic indusioi^s. 
a. eiraft versus Host disease 

3. ^raft rejection t.me/latGStpgnotes 

4. I risH of malignancy. 

D Squamous Cell Carcinoma —* HFv associated 
iO Nton-HodgHin's Lymphoma —* £6V associated 
iiO Kaposi’s Sarcoma —* HHV-e associated 
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IMMUNODEFICIENCY DISORDERS 


Bruton’s hypogammaglobulinenua and 

DiGeorge syndrome ooiQQii? 

X linKed recessive disorder. 

-*■ m » F (boys > e»irte) 

-»■ & cell defect 

-* bruton thyrosine Kinase yene aWected, 

—► b'cell areas aWected. 

-* decreased production o¥ ly€i antibody 
-* Defective opsonization 

i 

t risK o¥ infection (pneumococcD 


Oie(eory€ Syndrome 

—* defect in long arm of chromosome aa, 

i 

del aaq’ 

1 

defective development of 2tidnaj93(l€rt^S4j®01^@tlE|fiu^ 

I 


Thymic 
hypoplasia 
C - cleft lip, cleft palate 
ft - abnormal faces 
T - thymic hypoplasia, T-cell defect 
C - cardiac obrormolity 
H ' Hypocalcemia 

aa - del aaq II 


parathyroid 

hypoplasia 


—* Pathogenisis: defect in TbX I gerve 

Wiscott Aldrich syndrome & SCID 00:04:S4 

- 1 - • 

—* X linKed recessive dissorder, & 

^ m » F I 

—* Triad 

i) Eczema 

a) e.ecurrerTt infection 
3) Thrombocytopenia 

I 

defect in size/number of platelets. 
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-*■ Defect in uiASP gene. 

-► I igm 

Severe combined immune deftciencg — SCIO 

—► First disorder ¥or which gene therapy was success¥uL 
—► 6oth 6 and T cell defect 
—*■ t T'isK o? Candida, pneumococci 
—► Pathogenesis: 

I 

I IL - IL - IS 

i 

• I proli^ration o? WK cellSi. 

i 

MS cell de¥ec:t. 

I 

• i Production o¥ T cell 

i 

i fictivation o¥ 6 cell 

i 

6 cell defect 


fidenosine deaminase 
de?ect 

I 

accumulation o¥ 
substrates. 

i 

Tcell defect 


Commo 


¥ vari^Ie inununodeficiency 

■ m e Traf e srpg noi e s —— 


00:09:02 


occurs in children 
& cell maturation defect. 


t risK o? - Sinopulmonarg infection 
do not y 


b cell 


mature 


no. Ig produced 


Plasma cells 

- Giiardiasls 
Pathogenesis: 

t riSK of other coxtoimmune disorders dheumatoid arthritis 

I 


6fiFF 

i 

6cell activating 
factor 


ICOS 

i 

Inducible 

costimulator. 


and other molgnoncies 
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Isolated Ig A deficiency 


00:11:27 


disorders 


—* 6 cell conrKjt prioduce I^A 
^ i 130 ^ i I3ei4 

-♦ t risl^ o¥ €(17, sinopudmotvxry irrfection 

—* t risK o¥ aller3ies, onoiphylaxis, auL-toimmune disorders 

Hyper lyfc syndrome / Job syndrome 

- Itlgt 

—* flutosomoj dominant, 

fiathoyeryesiy STAT3 3 ene defect 
-* Cold abscess, coarse ?aciol ?eatures 

Hyper lym syndrome 

—► X - linKed recesswe disorder. 

-> m>»F 

-*• 11 T ' 3 m 


defective class suurtchi 


,rg 


7 


- 1 

t T T i 3 nf^ i ' 3 ^ lyfi; ' 3 ^ 

I attacK blood i 

i- elements t.me/latestpQfftotefcfit infection 

- ftuLtoimmune hemolytic anemia Cpneumocystis JerovecO 

- flutoimmiAne thrombocytopenia 

- flatoimmune leucopenia 


Ataxia telangiactasia 


00:15:11 


Pathoyenisis ATm yene on chromosome ii. 
Mormol ATm yene 


nrutation o¥ fiTm yene 


DMA damaye sensor 

i 

P53 activation 

I 

Apoptosis, repair 
DMA damaye, no repair 

i 

t risK o¥ neoplasm 
immune defects. 
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AMYLOIDOSIS 


Amyloidosis: 00 : 00;30 

Oefin'rtion 

Ptrfhologic., proteinaceous, amorphous, extracellular eosinophilic 
substance depositecl in various tissues or organs m various 
conditions. 

these are hyaline liKe pinK substance , 
mis^olded protein. 


Physico] nature 
electron microscopy 

i 

Mon-branchirg fibrils 
0? indefinite length 
(^.S-tOnm diameter) 


1 

x-ray 

crystallography /infra red 
spectroscopy 

i 

" cross-beta pleated sheet” 
structure. 


Structure of Amyloid 
- 'at 

OrbsHVfMed $hee4 
confoimstun 


- EM:toilhuoui 
ripnbfiocWngftorfs 
wCn 4 dtoiHrtef cif T.S 
Id 10 fim 


gnotes 



x-ray crystallography — fipple green birefringence 
Chemical nature - Fibrillar protein OS ^5 ^ P component S % 

Classification of amyloidosis: 00 : 06:15 


i) 

a) 

3 ) 


0 


localized SMStematfc/qerveralized 

medullary Car cmoma myroia 

i 

produce calcitonin —> fiCol producedCdepositecO 
fllzheimer’s disease —> pp amyto'd deposited 
Type II cm —> flippp deposited. 

i 

Amyloid islet associated pancreatic peptide 
Prion diseose Apr deposited 


FomSia] 


s 
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110 General 
Pathology 


Leave^edbac 


Generalized amyloidosis 


00 : 09:43 


£) Primary orryloidosis; 

—> me type 

—> Seen in liyht disorder IiKe muHipie myeloma. 
flL amyloid deposited 

—> Lambda, light chains ore commonly deposited 

s) Secondary omyloidosisi 
—> fl/h/a reactive systemic amyloidosis 
Occurs in a conditionsi 

I 


1 


Chronic inflammatory 

conditiors 

I 

Bronchiectasis 
C.heurrvxtoid arthritis 
TB C me in Indio) 


Chronic rroJiynancies 

I 

Hod^in’s Lymphoma 
Henal cell carcinoma 


me inflammatory conditions leodiry to secondary amyloidosis — 
Rheumatoid arthritis 


paflx>se-tffie^la‘estpgnotes 

Chronic inflammation 

CytoKines liKe IL-I ,iL-t) 

Act on 



I 

Sflfl ' Serum amyloid associated protein 

i 

flA type ot amyloid 


Chronic renal faiture/long term dialysis 00 : 14:37 

Hemodialysis membrane uhich was used could not Alter a protein 
through it, 

4' 

6a microglobulin- deposited in the body 

i 

- fiBam deposited 
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TIT" 


^ Senile/O0't^ amyloidosis 

- RTTH ftransfriyretirO deposited 

Transthyretin protein helps in transportation o? thyrojtin 
and retinol 

- Transthyretin deposited is normal protein (not mutate<i) 


00:17:10 


1 

Familial mediterronion 
¥ever 

- flutosomal recessive 

- RR deposition. 

- "Pyrin” protein. 


Familial amyloidosis 


Familial amylodotic 
polyneuropathy 
- Rutosoma) domirmit 
' Deposition o¥ mutant 
transthyretin RTTB. 


Disease/Condition 

Type o¥ amyloid 

(T) Primarn omnloidos’s 

fit 

CD Secoridorn amyloidosis 

PR 

(D Chronic renal Vailure/lory 
term dialysis 


® fllzheimer’ disease t. m P 

/ffttestpq notes 

(D Senile amyloidosis 

RTTB. 

(D Familial amyloidotic 
polyneuropathy 

RTTB. 

(D Familial mediterronion Vever 

fifl 

® Pr ion disease 

fipr 

(D Diabetes mellrtus 

filflPP 

@ medullary carcinoma thyroid 

fiCol 


Diagnosis of amyloidosis 


00:21:40 


Best or me test used —> 

(T) RbdomirwJ Vat pad aspirate 

@ Rectal biopsy 

CD Tonyue biopsy 

( 4 ) Oryon biopsyCporticuIor oryori) 


stains Vor amyloid 

• H ^ £ stoirt- pinK colour 



tj 

< 
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■ PRS &+£xia- magenta colour 
• best stajn ¥or amyloid 

Cxingo red Stain 


s 


V* 

■ i ‘ 






■* 


I 


Light microscopy 
'1' 


Salmon pinK 
appearance 


Polarized Ight 
'1' 

fipple green colour 
bire?ririgence 




metochromatic stain 


• methyl violet stain' 

■ Crystal Volet Stain 

• ThoflaVin S ond T - immuno^uorescence 

. eross-^fiiiiTe/latestpg notes 

points the cut surface o? organ uuith Lugol’s Iodine 

'I' 


mahcgany broion colour 

4,puiH^a3. 

6lue —> amyloidosis 


Organ involvement oo:30:37 

y (in-gnn a?Secteduuith amyloid-*hidney 
—> me cause o¥ death in prirmry omylo'idosis - heart disease 
—> me cause o¥ death in secondary 

ecross 

Firm in consistency 
Organomegaly 

(l) hidney 

usually af^ct mesangium 

" Con also a?^ct uuolls o? capillaries and arterioles 
Clinically-nephrotic syndrome 




amyloidosis - renal disease 
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Eervxl 


biopsy 


(2) L'wer; 

- ^\rst aWecte -the “space oV disse” 

Spa.ce b/u) hepdtocytes and sinusoids 
I-► Hepodocytes 

crrcccr)arccr^^ space o? disse 

UUIJUUUUUCXXXXJUULX^^ 

produce pressure o.-trophy o¥ hepatocytes 
Clinically! Cirrhosis. 


(D Heard '■ 

~ usually aWecte Subendocardium 
.ClinipAllyi 
Hrrhythmios 

( 2 ) tight bundle branch btocK 
(D testrictiN® cardiomyopathy 


® €(lTs 




Torgue involvement J macroylossia 

t.me/latestpgnotes 

spleen? 

s -; 


Sago spleen 



Fbliides 
Sago groin 
oppeoronce 


Lordaceous Spleen 



Follicles 

Sinusoids 



—> Follicles aWected 


I 

s 
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GENERAL PATHOLOGY IMAGES 



H ^ £ aiopsy o? oesophagus 

Change o? Stratifted sguamouS epithelium -to 

columnar epithelium 

metaplasia 

Oiagnosis — Barrett’s oesophogus 


metaplasia j Re\/ersible charge in uohich one differentiated type of 
epithelium gets converted to other. 

aorrett’s Oesphogus 
D Intestinal metaplasia 
sO €iob!et cells 

(ftlcion blue stains mucin to diagnose Borrett’O 
Necrosis - gross specimen 00:04:08 



e^ross apRep^<gytafl&§al9^oteS 

• uJhite infarct area 

• uJedge shaped 

• Coagulotive Mecrosis feolid organs) 



€^ross specimen of brain 

• Liquef active necrosis /uiet gorgrene 

• Due to u>et gangrene 



Gross specimen of lurg 
• coseous necrosis (cheese liHe) 

i 


olso seen in fungol 


p Histoplasmosis 
I— coccidiomgcosis 


a 

u 

a 

a 

Jt 
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efoss specimen o? omen-tum 
• cholKij uuhrte deposrts necrosis 

i 

Breast, omentum, pancreas 


8 



Specimen -blood vessel 

• P'nKish materiol-Rbrin 

1 

Fibrinoid necross 

i 

• Type 11, HI Hypersensitivity reactions 

• moliynant hypertension 

• flschoW noduJes 

■ Poly arteritis nodosa 


Electrophoresis and pigments 


00:10:16 






Polyacrylamide yel electrophoresis CPAe^E5 
OnB electrophoresis 
QPrKSte^Hern o? necrotic cells 
• Stepiodder pattern o¥ apoptotic cells 

i 

Due to eneyme endonuclease 
PiymentS' 

I, Llpo¥uscinC brouon oyeiny / wear \ tear 


piymenO 
a. Hemosiderin 
3. melann 


i 

Brown atropy o? liver 
or heart 





fM 






ferat-i. ji 


Hemosiderin: 

• multple btood transfusions 

• Thalassemia 

• Hemochromatosis 


Prussian blue / pearl’s stain -special stain 
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rnelonirv blocK pigment 

• Stain- mosson ¥ontariO. 

• IHC- Hnn6-4S 

s-too 
melon -P 
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Gene 
Pathology 
Images 


Meningioma 


00:17:52 



• OorH blue bodies —psammoma, bodies 

• Foci o¥ dystrophic calcification 


Blso seen in 
I. Papillary Ca thyroid 
SL Papillary Ca renal 

3. menirgiorrvx 

4. Serous cystadenocarcinorra 

5. proiactiryjma t.me/latGStpgnotes 



Mutmeg liven 

• 6iross specimen 0 ? liver 

• Chronic venous congestion 



Red infarct 


• Ciross specimen of lung 

• utedge shaped infarct 

• Seen in organs uuith duo] blood supply 


i 

Lung 

intestine 

ovaries 


8 

8 - 

£ 


Warning s Mot all points ore covered'm the notes, especially conceptual 
explanations. Please use the notes in conjunction uiith marrow edition 4 
videos. 
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for more notes join our telegram 

GranuiomSeet PQ notes 2020" or search " t. 
- rne/lalesrlpgrFUlBS^ - 

EpHhdoid cells( slipper shaped rucleu^ 
Collar o? lymphocytes 
e(iaiM: cells 



00:21:50 



\ i' ijjP 

kr>. V'- 




V' 



■ly . v^''V\ 


1 ’i'’-'' ■/ 




■ ^ 



hidney-glomerulus 

• fipple yreen bire¥rir^ence o? amyloid 
corgo red stain 

• urvder polarisiry microscopy 

Soyo spleen 

• LChitish dote in spleen 

• Splenic follicles with amyloid 


Lordoceous spleen - amytoid in sinusoids 
OwPs eye in pathology 


00:25:45 


■ '# Eeed Stemberq cell in HodqKin’s lumphoma 

' ' t.'reslaSafetpgnotes o r 

• cmv Inclusions 


I 

s 

H 

1 



Rosette (neuroblastorrvO 

• M-mVC cfvter evpression 

• Smoll round blue cell tumor 

• Rosettes (flower liKe) 

Seen in 

O MeuTOblostoma 

ai) Retinoblastoma 
^ Mephroblostorrvx 
4) medulloblastoma 
^ Hepatoblastoma 
(d) Swing’s sarcoma 

t) PnIST C primitive neuro ectodermal tumor) 

^ embryonal rhabdomyosarcoma 

9) Lymphoma 
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( lid-- 

GerlaaL.^l^iS!; 

Pathology 

Images 


■Ftejcner uuinter Steiner (retino) 


Rosettes 


Homer wright (meduHo/neuro) 

Neutrophil extracellular traps 


00:30;22 



• MET’s 

• Fibrillary meshuoorlsCextracellular) 

Trap microbes 

Emperipolesis flymphomatoid disorder) 

• Cell uittbin a cell appearance 

• DD! phoyocytosis 

i 

cell inside is destroyed 
Lymphnode biopsy of a TB patient oo:32;3i 



-eironulomas 
-Epitheloid cells 
-Laryhans yiant cell 
'Collar 0? lymphocytes 


t.me/latestpgnotes 


Storage disorder 


r"—r — mtt 



00:34:57 


feollooniny of neuron Tom - soch’s disease 
Electron microscopy - onton sKin appearance 

Heiiosojninidase — Ct defect 


Onion sKin appearance in pathology 
0 Electron microscopy- Toy sach’s 
a) X-ray Ewing’s sarcoma 
a) H ^ E Of malignant hypertension 

4) Merve biopsy ClOP (chronic rflammaiory demyerratirg pdypeuropoth^ 
s) H ^ £ of primary sclerosing cholangitis 
fa) Spleen in Sle 


a 


a 

irt 

d 


S 
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128 General 
Pathology 



Electron microscopjj 
Alternate blacK *i uuhite 
Zebra bodies 


• rJiemann picK disease - Sphir^omyelinase defect 



• 60rieTrew i yuj 

• Crunnpled tissue appearance 

• eiojucher cells - glucocerebrosidose defect 

• PAS+ve 


Pseudo eioucher cell - Capl 

Genetic techniques oo:39:39 



FISH 

Fluorescent in situ hybridization 

jtpgnotes 

Sorr-bodies - inactWated X chromosome 
, „ Sample- buccual smear 

' ^ - da ■ ^ 

^ I - Shape-drumstich 

Kk). 0 ? borr bodies = Klo. o¥ chromosome - I 

cT = o 9=1 


ir^.7 

0 


hlirie?elter’s syndrome = i 
Turner’s syndrome = o 


K I?* >( 

K H (c fl rt w 

IL Ik II M If II 

H H H H j* 


horyotypiny 

• Wumber the chromosomes 

• Chromosomal disorders 


€(- Bondiny technique 
metaphose spread 
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''i If ii K Jl 

or'Vlifr!i Ii 

® !t I! ii ?f ii 

’j *’ '» j*' 

Patau syndrome 

{« U I.) II u 

II u u )l >< <■ ■■ 

AA II It II H 14 

*■ ftt M 


M mr ?««»“« 

lifyiiv ?'/«“"! « 
i! ^ y y y ^ 

*: t; t! -• { 

i r 

Turner’s syndrome 

(I II !,l 1,1 (,l 

U i; Jl n M ;t w 

IJ (_( H II I_1 U 
V V V V (^0 


II II II XX ■> [in 

1 ] ti It ft ir 

n n .. •> II 

«■ H ft IT 

Edujarrfs syndrome 

l! K 11 II @- 

>] !l II K I! It It 

n II II 1,1 It II 

t* Jl n 


Oouon’s Syndrome hllneferter’s syndrome Cri-du'Chat syndrome 


Neoplasia 


00:45:55 



flnopiasia - LaoK o? differentiation 

- Pteorrorphism 

- Hiyh KfC ratio 

- Huperchromatic nuclei . 

t. m e/raTe^pg notes 

- mctophose arrest 

- Prominent nucleoli 


- LOSS of polarity 

- Rtypical mitosis 


ftosement membrane (pas stairi) 


I - 

Intact 

i 

Carcinoma m situ 


eroKen 

i 

Carcinoma 



2 

s 
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RBC - INTRODUCTION 


• BBC Size ! 7-S microns 

• Li?e span = lao days 

• BBC. shape • Biconcave 

• Periphero] blood smear (PBS)' @ Central l/srd pallor 

• nnost importont protein to maintain RBC shapes Spectrin 


RBC series 


00 : 01:45 


Hematopoietic stem cell 

Common myetoid Progenitor 
proerythroblast 

£arly sJormoblost 

feasophfc K»rmohiJt0ie/latestpgtjotes 

Intermediate Mormoblast 
(polychronrotia MormoblosO 


^ cell size 

Mudeof size 


Late Mormoblost 
^Orthochromic nomnoblast) 

l2.eticulocyte Cno nucleus) 

RBC 


extruision o¥ nucleus > late normobloust 
Reticulocyte • non-nudeoied 
Conversion o? Reticulocyte to RBC toKes l-a days 
Hemoglobin production starts in proerythroblast 
Hemoglobin ^rst app)ears in Intermediate Mormoblost 


Q 

n 

Q. 


■G 
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Reticulocytes 


Immediate precursor o¥ £6C 
non nucleated 

Mormol (ieticulocyte count: o.s-i.s?l 
Eeticulocyte on ComonouisKy stain - Polychromosia 





00:06:45 


Special Stains 

Supra>rttal Stains • Brilliant Cresyl Blue 
• Hew) nr^ethytene Blue 
-* stairs the living state oV a cell in \/itro 



Reticulocyte C reticular meshiuorK o? RWfi ) 


■ • Causes 

i (0 Reticulocytosis (| Reticulocyte CounO 

< - ficute Blood loss 

. " Hemolytic Anemia 

' Response to therapy in iron, vitamin - Bia, ¥olate 
deftciectcy oremia 

^ 00 Rcticulocytopenia Reticulocyte Count) 

s 

- Aplastic anemia 
! - Cy;totoxlc drugs 

\ - Radiation 

' - Bone marrow Suppression 
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• Corrected RettouJocyte Count 

Patient’s Hermtocrit (or) Hemoalobin 

= Reticulocute >:- — - 

Mormol Hb Cor) Hematocrit ?or that age 

• Reticulocyte Production Indeic fePD 


Reticulocute Vt 

RPl =- - - 

matiATation time (depends on PCv) 


PCV 


maturation Tune 

407. 

-> 

idoy 

30-407. 


I.S days 

ao-307. 


a days 

<3m 


a.S days 


• fibsoUte Reticulocyte count CPRc) 

ARC = Reticulocyte X Rj&C count 

RBC indices oo:ig:oo 

a. mean Corpuscular volume Cmcv) 

- Average volume o¥ R6C 

pcv t.me/latestpgnotes 

-mcv= — 

R6C 

- Mormol mcv = 8a-9{o fl (80-I00 ^ 

- Significance oV mcv s 

Anemia (Based on mcv) 






I 


microcjj^vc Monrvocytki nrvxcrocytid onemkx 

(<80 fi) (80-I00 (>icra ^ 


• microcytic Anemia s 

S - Sideroblastic anemia. Lead poisonirg 
1 - Iron deficiency anemia (lOA ) 

T - Thalassemia 
A - Anemia o? chronic disease 
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Xeave-I^edbac 


• macrocytic Anemia 

L - Lfv/er dysfunction 

H - Hypothyroidism 

m - meyoloblostic Anemia 

C due to folate/ftia deficiency) 

C - Cytotoxic drugs 

• Mormocytic Anemia 

Aplastic anemia 
Chronic Cenol Failure (C£F) 

Anemia of chronic disease 
Hemolytic anemia 

Fdroxysma] KJocturnol Hernflylobinuria 
b. mean corpuscular Hemoglobin ( mCH ) 

- Average Hb m a sirgte EfiiC 


E6C Count 


E 

S 


- '^!ffffe)1SteStp>grf01!g6 

- Significance o¥ mCH: 

Anemia (Based on moO 


Ktormochromic Hypochromic 

Cai-sa pg) (<aT pg) 

a mean Corpuscular Hcmcglobin Concentration (mCHC) 

- Hemoglobin (Hb) in a given volume of pacKed ESC 

mev 

^ nnCHC= - 

mcH 

- Mormal mCHC = SS-ST gm/d! 

Sign ificance of mCHC 

I mCHC in Hereditary Spherocytosis (due to dehydratior) 
Mormol mcHC in megaloblastic Anemia 
( Because | volume is proportional to| in the amount of Hb ) 
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cL E.ed CeU OisIribuAton tOidrth feouJ) 

• E6CS 0 ? varous size Pnisocytosis. 

• (i6Cs of various shape -* PoiKilocytosis. 

• ROUJ = co-efficientt of variation of R6C size/d^ree of 
anisocytosis 

• KJormal eow = 11.5 to 145 % 

• Siyniftcarce of £OuJ 

- I EOOO inlOfl 

- rdormol E.OUJ in Thalassemia 

used to differentiate iron deflctency anemia ^ Thakxs&emia 

Peripheral smear findings oo:32:48 


20 


Introduction 



Peripheral Smear Firxlinq 

t. me/late: 


1 . microcytic finemia 

Gmcv <eo fO 

@ 

S - Sideroblastic 

Premia 

1 ' lOA 

T - Thalassemia 

R - Rnemia of Chronic 

Ofieose 

SL nrvijtrocytlt Anemia 
(imcv >100 fD 

O 

L - Liver disease 

H - Hypothyroidism 
m - meyoioblostic 
Premia 

C.' Cytotoxic druqs 

3. Spherocytes 
(fJo centra] pallor) 


• Hereditary 
spherocytosis 

• Putoimmurye 

Hemolytic Premia 
(fllHPi) 

Cmost common cause) 

• 6!ood transfusion 

reactions 

• 6urns 
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A. Perv&a Cell 

— 

Iron Def ciencg finemia 
(lOfl) 

s. Bite cell 

a 

e^(^Po de^lc'encui 

(o. Burr Cell/£chinoc^e 
femoll, regular pr^ection^ 


•CRF 

• uremia 

• Liver disease 

1. Spur Cell/ficanthocgte 
Csharpj irregular 
proiections'] 


fibetalipoproteinemia 

8. schistocgte/Helmet/ 
ProgmerAed E6C 

Do 

• nnicroargiopathic 
Hemolgtic Premia 

(hus>ttp,oic.) 

• prosthetic Cardiac 

voWe 

9. SicKle cell 


• SicKle cell anemia 

lo. Target Cell 

0 

• Thalassemia 
(ChorocteristitO 

• Liver disease 
.negaloblastic Anemia 

II, Tear drop tell 
(Docrocute) 

t.me/latestpgnote 

)sQ 

• mgeloftbrosis 

• mgelophthisis 

• mgelodgsplostic 
Sgrxirome 

la. Houell Jollg bodies 
Cremrants o¥ OiOPi) 

O 

• megaloblastic Anemia 

• Asplenia 

• Thalassemia 

13. Heinz Bodes 
(precipitates of Hb) 

© 

€ibPO de^ciencg 

14. Poppenheimer Bod^ 


Sideroblastic Anemia 

IS. Cabot ding Cftgure of 8] 
(composed of microtubule^ 


• megaloblastic Anemia 
(Bia defciencii) 

i(d* Eculeoux ?ofmaiion 


• multiple mneloma 

n. Poli^chromosia 


• Henrkolytic finemia 

IQL Basophilic Stipplirg 

© 

• Sideroblastic Anemia 
(Lead Poisoning 

• Thalassemia 

19. Stomatocgte 
(slit liKe pallor) 

© 

• Hereditary 
Storrotocutosis 
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20 Rprj- - 
Introduction 


RED BLOOD CGU MORPHOLOGY 


Sin variation 

HamogloMn 

diatributloft 

Shw variation 

Inciutlont 

Had call 
diitr^Milen 

^iomal 

0 

Hypochromia 

0 

Target oeo 

0 

tawthocyie 

Pappenhetmet bocMs 

O 

Agglutination 

Microcyta 

O 


Sphftfocyto 

• 

He^iruji cefl 
»n 

o 

CatMt'iring 

Q 


Mtoocyta 

0 

O’* 

Ovaiocyta 

O 

Schutocyie 

Bosonic sfpplirig 
koom —^ 

© 

Fkxieaui 

Oval macroq^e 

o 

rtypOCtlWiC 

macrocyta 

0'‘ 

Stomatoqrta 

o 

fwd^ 

cr 

O 

% 


Sddtcen 

Burred 

Oyvuil formalion 

0 

€) 

(RetoAKyto) 


O 
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HYPOPROLIFERATIVE ANEMIAS 


ftnemia 


r~ 

eicxsd loss 


ficote Chronic 


a 


Hemolytic finemio. Hypop'Oli?€rfl.tive 

flnemiOw 

i 

• fiplostic Anemia 

• Pure red cell aplasia 

• Deftciency anemia 


,il)n de^\ciency rrv^aJoblastic 
anemia anemia 


Hypoproliferative anemias : causes & clinical features 00:02;07 


>r 


Hypoproli?€rative anemias 

t.pie/latestpgnotes 


Aplastic anemia Pure red cell 

oplosia 

Aplastic Anemia 

• 6»enera]i2ed bone morrow suppression 

• J^Hb 

• J^TLC 

• ^ Platelet 

• ^ Reticulocyte 


Causes o¥ Aplastic anemias 


4. 

Inherited 
Fonconi’s anemia 

Viruses 


Acquired 

Oruys 

Radiation 


ID 

a 

& 

m 

£ 


6one marrow suppression 
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Leave^Sectb^c 


clinical features 

• 4^Hb 

• 4,TLC 

• 4, Platelet 


Pallor, Fatigue 
I inVecttons, Fatigue 
bleedir^ tervdencg 


Splenomegaly is absent 


£ 

<■ 

a 

E 


Lab diagnosis of aplastic anemia 00:05:49 

• HbJ^ 

• TbCj- 

• Platelet 4^ 

• Beticulocyte 4, 

• Peripheral smear tKlorn^Jc^ticLtJorirtocVirqmic finemia 


Pancytopenia 

6or^ morrou) aspirate = Org top 
6one marrow biopsy: IOC 



^ ror, ^ 

t.me/latestpgn 


Severe aplastic anemia, pure red cell aplasia 
Criteria 

• 6one marrow cellulorrty <a5?i 

• find any two o¥ the following: 

Corrected deticulocyte count < l?S 
Absolute Meutrophil Count CRkC) <SOo/|.t* 
Ploielet count -caOjOGo/p.’ 


Very severe aplastic anemia: 

Some as severe aplastic onemia with fiiOC ^ aoo/ |l* 


00 : 09:08 
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21 Hyi 


Anemias 


Trea'tment 

• Stem cell transplantation (ideoD 

• eon = CSF CeironuJocyte monocyte colony Stimulotiny Factor ) 

• ftntithymocyte ylobulin 

Pure red cell aplasia 

• 4- precursors 

• ^ Hb, ^ Reticulocyte 


Causes: 


Hereditary 

Diamond 6lacKffan syndrome 


Required 

4 . 

• Porvo virus BI9 

• Thymoma 

• Lorye yronulor 
lymphoc^c leuKemia 

• 6 cell disorders 

t.me/latestpgnotes 


Myelophthisic anemia 


00:14:00 


Cause : Space occupyiny lesions o¥ &one marrou) 


Bone morroui 
metastatic cancer 
eronuloma 



Characteristic features: Tear drop cells 

Ueucoerythroblostic blood picture 



o9 


a 



C: 
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MEGALOBLASTIC ANEMIA 


Oeftciency anemia. 


[ 


iron deftciency anemia 


megaloblastic anemia 


deRciencij 


Folic acid deficiency 


Vitamin deficiency 


1 

PcmickJuS anemia 

00:01:38 


N/tF 6^- fl/ts/fl cyoTiOCobalamine 

Daily rec^oirement a-3 | 

mechanism o? absorption 

Diet Cvtt 6ia) ; 

i ■ 

, ^ t.me/latestpgnotes 

stomach ; 

Vit ftia + Haptocorrin (salivary yloncO ! 

I : 

Duodenum 

Hcxptoconrin is removed lurth the help o¥ pancreoiic proteoses ; 

Vit. 6 + Intrinsic factor —» parietal cells o¥ stomach 

: 

Terminol Ileum (max absorption) 

Vit, 6^ 3®^ absorbed via Cubilin receptors , 

Vtt. 6^ yets transported Via TronscobaJamin ll 

m 

» 

CL 

U 

13 
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Causes of defidenqr 


00 : 06:58 


Causes 




1 


^ intoKe 

1 Demand 

Impaired absorption 

- Poverty 

- Puberty 

• malabsorption 



syndromes 

- V€^. diet 

- pregnancy 

• Partial gastrectomy 


- Lactation 

■ Pancreatic diseases 



• Heal resection 

Oorm causing 6 ^ 

deftcierviy anemia: 



Fish +apeujorm/oiphytioboihrium loAum 


Biochemical reaaions catalyzed by Vit. B,^ 

L d ump 


00 : 11:20 


dimp 


Oeflctencuo¥\M6, 

t.meTlatestfjgnotes 

^ Thymine Syntnesis 
KJudeor cytoplasmic asynchrony 

4 . 

maturation arrest 

Pancytopenia 

vit6 

a. Homocysteine-methionine 

I Homocysteine 

Prteriol thrombosis (fitherosclerosis) 

3. methyl molonyl Cofi Succinyl CoA 

component o¥ myelin sheath 

Kteuroloyical complicattons in Vit 6^^ deftciency 


* ump ' uridyl monophosphate 
TmP - Thymine monophosphate 
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Clinical features of deficiency 


CX):16:3a 


• Pallor, ^aAi^ue, risK of nfecttonSj splenomegaly,jaundice 

• Meuroloyica] complfcaiions liKe SCO (Subom+e combined 
de^eneraiion) 

Lab diagnosis 

Hb mcv I (>100 

TLC / ^ mCH I 

Platelet \ mcHC - to 

Peripheral Smear '• 

KSC - macro-ooalocides 

- Cabot rirgs C o'f 6 ) microtubule } 

- Houjell Jolly body 

- basophilic stipplirg Cftne) 

U3&C - Hyperseymented neutrophils C>s lobes) 


Criteria for hypersegmented neutrophils 


00 : 21:45 


SVi neutrophils uith s or more lobes 

Sir^le neutrophil with (o or nnpti^^teStpgnOteS 






6 V/ ^C P - . O’ ^ (X <? tfeffi I 


'» °?“o V 

n A ^ O -'la oO 

0^0 « o 

®0 ci^^®p 


Bone morrow aspirate 


I 


Fme basophillic stippling 


Erythroid hyperplasia 

(reversal of myeloid ■ Erythroid ratio) 


22 

Anemia 


nss" 


Megaloblasts 


00 : 25:40 


- Large erythroid precursors 

- Sieve lihe chromatin 

idBC - E^^ant metamyelocytes ^ bond forms. 
Biochemvcal tests 


• f 2 

o/^iSsS 


«« 


S nnethyl moJonyl CoA 
S Homocysteine 
S.LOH 


] 
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Vit assay 
Ex: Vit B oral or tm. 

la 

rrvjnrtor -treoiment using re-ticubcyte count 

Megaloblastic anemia due to folate deficiency & 

Pernicious anemia 00 : 28:16 


Folate source - green lea?g vegetables 
Site o¥ cisprptioty ^iunum 


Polgglutojnaie 


i 

monoglutamatc CobsorbedO 

- Meurological complications seen in 6^ deftciencg ore absent in 
¥olate deftciencg 

Pernicious anemia 


Type 11 hgperserisitivitg reaction 
flutoimrrwne disorder 




I 



Type I 

BlocKS bindirg 
o¥ 6^ to Inttrinsic 
Fdctor 


Type a 

Prevents binding o¥ 
6, * Intrinsic Factor 

li 

to ileal receptor 


I 

Types 

Bntiporietal cell 
antibody 


Clinical features 

6ee¥y tongue 
-* Rtrophic glossitis 

I risis ot otter outoimrYXife disorders 
- I risK o? gastric adenocarcinoma 
(occurs in ?uryius) 
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IRON DEFICIENCY ANEMIA 


• me, na-trrtioool disease in -the uxirld 

• most common type of nutritional anemia in India 

• Mormol diet • lO-AO my of Fe 


Fe 




Iron 




Fe^' (Ferrous) 
Fe'* (Ferric) 


Hb 

myogtobin 

only absorbable form 


me site of absorption of Fe - Duodenum 


Mechanism of Fe absorption 00:03;02 


Duodenal enterocyte. 



Liver 



stored in rrYxerophoyes 


Ferritin Hemosiderin 


bone marroui 
_> 


5 
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Hepcidin 00:09:20 

- motecute procbced by iwer 

- master regulator o¥ Fe metabolism 

- toute phase reactant 

- KJeyative Fe reyulator 
I Hepc'idin ^ Fe 

Hepcidin binds to ¥erroportin and causes its degradation 
Transferrin 

Ideally one transferrin con birvA fe mol of Fe. 

Practically 1 transferrin carries a mol of Fe 
Transferrin saturation = a/fe = i/s = 3311. 

Causes of Fe deficiency anemia 0O:i4:i5 


Causes 





J 


a 


^ intoKe demand 

absorption 

t.me/latestpgnotes 


Impaired chronic blood 
loss 

- Excessive menstruation 
btood loss 



s 


me UJorm cousiny Fe deftclency ar^em'ia is HooKuJorm/flncylostoma 
duodenole 


6(enetvc 



mutation omT-i 
fttronsferrinemia 


Clinical features 

- Pallor, fatiyue, dyspnea, palpitations 

- hoilonychia (spoon shape4) noils 

- Pica 


Plummer Vinson Syndrome 


I— Atrophic glossitis 
— Oesophageal uuebs 
_Fe deficiency anemia 
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Diagnosis of Fe deficiency anemia 


23 IronL 


00 : 18:26 


Deficiency 

Anemia 


Hb 4 mcv j 

TlX kJ mcH i 

Put m /| mcHC i 


Periffherol smear - microcybc hypochromic picture t pencil cells t 



Fe studies 

• Serum Pe j 

• S. Ferritin 

• S. transferrin Saturation ^ 

• Tiec ( TotoJ Fe binding capacity ) f 

, t.me/latestpgnotes 

&one marrow Fe j 
Stain ’’Prussian Hue” 

F£P - Free erythrocyte protoporphyrin 

Fe + protoporphyrin- > Heme. 

EOUJ: I Conisocytosi^ 

used to differentiate Fe deficiency anemia ¥rom thalassemia 
most sensitive/earliest to decrease^ S. Ferritin. 


Treatment of Fe deficiency anemia 


00 : 24:26 


monitoring oV Fe therapy: Reticulocyte count 
on successful therapy, reticulocytosis within S-7 days 


menteer index ■ 


mcv 


RfiC count 


> 13 Fe deficiency anemia 
< 13 Thalassemia 

S. Transferrin receptor I > l.S : Fe deficiency anemia 

S. Ferritin |_^ | ^. flr»ejinia of chronic disease 


U 

& 
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Anemia of chronic disease 00;2S:03 

Causes 

I. Chronic in¥ection& - T6 
a. Chroriic irvflammatory - RA, SL£ 

3. Chronic rreoplosm - multiple myeloma 

4, Idiopathic 


ftxthoy 


leres's 


Chronic infection 

i 

IL-I, iL-t (most impor+onO 
Liver 

I 

Hepcidin 


I 

Ferropor-tin 
i Fe 

microt.yitpe/latestpg notes 

Hypochromic 


Lob dioynosis 


Hb 

mCH 

TC > M 

mcv 

Platelet J 

mcHC 

ESa j 



Colony ?orminy unit - Erythroid 

4. 

i BAC 

Mormocytic 

Mormochromic 

(m(0 


Kl/1 


Peripheral smear - Mormocytic normochromic/microcytic hypochromic 
Fe proftle S. Fe j 

S. Ferritin | / M 

Tiac i 

S. Transferrin receptor I >1.5 s Fe deftciency anemia 
toy S. Ferritin |— ^ . ppig^ia o? chronic disease 
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Sideroblastic anemia Courses 
• Caused by Fe overload 


00 : 33:37 


23 


Deficiency 

Anemia 




I 


e^e^etic 

X linJsed sideroblastic anemia 


ficc|uiired 

- PIcohol 

- Lead poisonirg 

- RTT drugs OwtO 


pathogenesis: Succinyl Cofl 

^ PLP synthase 
PLA 

^ flLft dehydrogenase 
porphobilinogen 

i 

Protoporphyrin + Fe 


Ferrochelatose 


Heme 

^ Heme synthesis 
I Fe accumulation 


t.me/latestpgnotes 

^ Sideroblasuc anema 



mitochondria nucleus 



Ringed sideroblasts 



t: 

< 


Fe proftle : S. Fe | 

S. Ferritin | 
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S. Transferrin saturation | 

S.Tiec I 

Bx - iron chelators 
Oio^nos's - 

Hb ^ mcv 

mCH r 4, 
rncHC-^ 

Peripheral smear - Coarse basophilic stippling uiHh microcytic 
hypochromic 
Picture. 

S.Fe t 

S. Ferritin f 
S.TI 6 C t 

S. Transferrin saturation | 


Lateral points 


00 : 42:34 


- Corrected reticulocyte count 

^Eeticulocytetl ^ 

t.me/latestpgnotes 

- Prussian blue prirciple 

Ferrocyande to ferric ferrocyanide 

- History of cancer 

Pancytopenia ^ myelophthisic anemia 

Leucoerythroblostic blood picture 


Fanconi’s anemia 


00 : 45:31 


> 

& 

I 


in 

I 


• Pancytopenia wHh hypercellulor morroux 
Pancytopenia with hypocellular morrouj 
I. 

a. Hairy cell leuKemia 
3. myelophthisis 
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HEMOLYTIC ANEMIA -1 


• Excessive destruction o¥ R6C 

• Types: 


>r 


lotracorpusculor 


I 

Hereditary 




ftoquired 


I. membrane PMH 

de?ects'- 

- Hereditary 
spherocytosis 

- Hereditary 
eliiptocytosis 


I 

Immune 

mediated 

• BlHfl 

• fl&O and Ch 
incompatibiity 


- 1 

Extracorpusculor 

'4. 

Mon 

iirmune 

mediated 

• ln¥ections 


SL Enzyme deficiency t.me/latestpgnotes 

- €(toPo deficiency 

- HexoKinose deficiency 

3. Hemoylobinopathies 

- SicKle cell anemia 

- Thalassemia 


Intravascular hemolysis: 

Destruction o? C6C ujithin blood vessel 


Extravosculor hemolysis: 

Destruction o¥ C6C. outside blood vessels, in the liver or spleen. 


Clinical presentation of hemolytic anemias 


00:05:20 


• Polior - Hb I 

• Jaundice - | unconjuyated bilrubin 

• Splenomeyaly 

• Pyment yoll stones in chronic hemolysis. 


8 

& 

B 

t5 

< 
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Lab teste 


Hb j 

I LtfMionju0a.ted bilirubin 
Beticuiocyte count | 

I LDH 

In irrtroyascular hemolysfe 
Hemoglobinuria. 
Hemosiderinuria 
methalbuminemioL 
I S. Haptoglobin 


IntravascuJar hemolysis 

eidravoscular hemolysis 

I. Hepatosplenomegolg+/- 

++ 

a. Hemoglobinuria+■/- 

- 

3 . Hemosiderinuria + 


4. S». hoptcglobin | + | 

I 

Hereditary spheroqrtosis (HS) 

- Pathogenesi s oo:i i :i 9 


flutosomo! dominant ClS^l) 

P“‘'^3er^pftb/latestpg notes 


__> 6and4.d 

9 9 

Tl Tl Tl II II R6C, membrane. 

iKurin 



Spectrin 

(ct and P chains) 


S 


Proteins mointoinirg e6C membrane stability: 
Spectrin 
RnKgrin 


Bond 3 
Bond 4.3 
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24 Hei 


Anemia -1 


mutoAon in ojiy o? -these proteins 

1 


Unstable EfiC membrane 


1 

ESC assumes spherical shape 

1 

Trapped in splenic sinusoids 



. ^trcwosculor hemolysis 


« 



me protein de?ect in elliptocytosis! Spectrin 

most important protein ?or tmintainirg ESC. shape; spectrin 

mutation not seen = eilycophorin 

(most abundant protein on ESC membrane) 

Hereditary spherocytosis - Dignosis and treatment oo;ie:2i 
Clinical features: 


Pallor 
Jaundice 
Splenomegaly 
j EisK oV yollstones 


t.me/latestpgnotes 



Lab tests * 

Hb I 

Eeticulocyte count | 
Unconjugoted bilirubin | 


Peripherol smeorCp/s); -^w I 

Spherocytes - smaller cells 

- Mo central pallor 

Also seen in = fllHfl (autoimmune hemolytic anemia) 


Bums 

Slood transfusion reaction 


me, cause of spherocytes ' fllHA 
Osmotic fragility test 

Suspend ESC in increosing concentration of normal saline 
isotonic solution: Mod 
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KJormoJ E6CS 

(iupture 


Mormai hemolysis., stor-te at OJS?S and stops at 0.3^4 MoCJ 
InHSj 

spherical E6C, sioell and rupture at higher concentration o? normal 
saline (o.B9t KJocO 


Curve shifts to the right 

In thalassemia, 

Curve shifts to the le?t 
Cdue to rigid target ceils) 

Rou) cytometric analysis o? (16C membrane protein - 

- best test ¥or HS 

t.me/latestpgnotes 

Treatment '• 

Splenectomy (treatment of choice) 

- Houielijoliy bodies seen in smear post splenectomy. 

Glucose - 6 - phosphate dehydrogenase deficiency oo:27:36 

x-liriKed recessive inheritance 
moles >y> females 

Pathogenesis' 
umP shunt 5 



Oo 

0 

om KJaCl 


Htjpcrtonki 


Solution 


Suielling of 




ejucose (a - 
phosphate 


^tPO 



(o - Phosphogluconate 


^0, 
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24 HenQytfe 


""T5I8—- 


Anemia -1 


€ttoPO deflciency 

i 


flccurnulodKori of H 0 (free radicoD in £60 

' 1 

Hemolysis duriny o>tidative stress 
i.e. interrrwHent aHac><s of hemolysis 

Oitidative domoye 

1 


(IftCsdestroyed 

demturation of Hb 

i 

A 

intravascular 

oeoxyyenated 

hemolysis 

precipitates of Hb 

1 

Hein 2 bodies 

i 

Pass throuyh spleen 

1 

Destroyed by splenic 
macro phoyes 

1 

. /I X j. &ite.ce!ls formed 

t.me/latestpgnotes 

A 

ExtraVosculor hemolysis 


Factors cousir^ hemolysis in eiloPO deftciency: 

Chronic infections 
Oruys liKe anti molorials 
FoVa beans 


G6PD deficiency-diagnosis and treatment oo:35:3i 


Clinical features: 

• Poliorj jaundice episodic/intermittent 

• Wo splenomeyoly or yollstones 

• Hemoytobinuria 

Lab Oiynosis: 

Hb I 

deticalocyte count ^ 

Unconjuyated bilirubin | 


e 



V 9 



■ 

I 

■ 

B 


Paihofogy * * v2.0 • Marrow 4,0 * 2020 


Scanned with CamScanner 









160 Hemolytic 
Anemias 
and RBC 
Disorders 


24 



• Peripheral snreor- 
6H:e cells/oegmoeytes 

• On \/rta! stain: Heinz bodij 

• methemo^lobin reduction test 

• €^<oPO enzyme assays 

Treatments 

Sel? limitir^ disease. 

Avoid oxidative stress. 


Oxidative damage aWectS old BAGS 

6ii)PO deficiency, sicKle cell anemia and thalassemia —► protective 
against P. ¥alciparum 

Hemoglobinopathies-sickle cell anemia oo:4i:40 

Mormal Hb in adults 


HbA 

- 


95-91% CnocO 

HbF 

- 

“2Y2 

<1% 

HbF 

- 

a, 6 , 

a - 3 . 5 % 


t.me/latestpgnotes 

Defective production of any of these Hb - Hemoglobinopathies 
Sichlc cdl anemia (SCfO 


• Autosomal recessive 
Pathogenesis! 


missense pint mutation - glutamic acid replaced by valine at the 
Co**’ pSrtion of p-choin of Hb. 

i 

Production of Hbs 

i 




SicKle cell trait 

i 

Hbs - (oO% 
Hbs - 40?1 


- 1 

SicKle cell disease/ 

anemia 
Hbs > 90% 
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KJormol R6CS 

hypoxia 

r 

SicKliny oV cells 

+ 0, 

r 

reyains rormol shape 


repeoiedl cycles o? sicKliny and desichllny 

SicHle cell polymer formation 
3&: I SOlubilrty 
SticHU 
Sh« 

SicHle cell polymer 






In Spleen 

\ 

Extravascular 

hemolysis 

Factors aVWtiny sicHliny: 

I slcHIing 

• Hypoxia 

• Dehydration 

• ficidosis(| pvO 


OF test SticH to blood vessel 

i i 

Curve &hi?t pnicrovascular 

ttene^latestpgnotafemoiysis 


I sicHliny 
HbF 

Clinical features o¥ SCA 
don’t manifest until fa 
months of aye. 


T4r 


24 HMi Uite igiajfffiialiaa 
Anemia -1 


Sickle cell anemia- clinical features and complications oo;5i:28 


Clinical features: 


Pallor, jaundice 
Splenomeyoly — 


later 


■> Putosplenectomy 
(due to splenic infarct^ 


I 

¥} 


ts 

< 
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x-ray sKulV 



Creu>-cu.t/Hajr on encl appearance 
(due -to ex+romedullary hematopoiesis) 


Complications? 

L microvascular occlusions 

i 


vaso-occbsive crisis, 

^ 


I 

I 


Brain 

Lungs 

SKin 

Bone 

i 


i 

i 

Strohe 

ficute chest 

Chronic 

ficute bone 


Syndrome 

non-hea!ing 

pains, 


i 

¥ever, dyspnea 

ulcers 

Dactylitis, 
Hand and 



¥oot disease 




eodfeh/ 
ftsh mouth 


t.me/latestpgnotes 


vertebroe 


SL fiplastic crisis. 

Parvovirus 6ld in?ection 


-> aplasia 


3. Sequestration crisis 

Entire spleen sequestered iwith blood 

i 

Hypovolemia (dargerous) 
Sickle cell anemia - Lab diagnosis 


00j57:55 


Lab diagnosis 

I 6se 
p/s? 


cells 


\ ^ ' V. 


o' 
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TeS-te ¥o»* sicKte cell anemia 
1. sicWir^ "test 

- add sodium metobtsulphrte foj consuming ogenO io patients 
blood sample orViftciol hgpO)Cia- 



inrtial Smear. 


1^+ Ma metobisulphite 
oSter a hours. 

Look ¥or sicWing. 



' ^ ¥cJse positive rate 

- cannot diWerentiate sicKle ceil disease and trait 
a Hemoglobin electrophoresis 

Principle • movement o¥ di?^erent Hb varies according to solubility in a 
medium. 


Cathode 


jnfiZla^e^pg notes 

Mormal electrophoresis. 


H 


% 


SicKle cell trait 


H 


I CcHuliHt HCUTti itmiJ 

A2 FA 


Hb electrophoresis. 


Nunttal I 


- 



1^ 


Oriifin 


OiSin A2 S FA 

Confiot quanti¥g HbS 


24 Hernolyftc. 
Anemia -1 


i 

Vi 
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164 Hemolytic 
Anemias 
and RBC 
Disorders 


24 



\\\. High peT’^otmarvte liquid chr'onvitqgfaphy 
Principle: OiWerenttoJ adsorpt'on o¥ various Hb. 
IOC ?or hemcglobinopalhies. 



Quanbftcation of different Hb possible. 

Sickle cell anemia- Treatment oi:07:46 

• stem cell transplant (ideaO 

• Hgdroj^urea. HbF) 

t.me/latestpgnotes 

HbSC disease 
HbS and HbC present 

HbO glutamic acid replaced by lysine at position in P-choin. 


£ 

3 ' 
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HEMOLYTIC ANEMIA - 2 


Thalassemia 


00 : 00:12 


• m.c in fviediterranean. 

• in India. Pur^abiSj Sindhis. 

• ftatosorruj recessive ftiO 

• Tupes! 

r*- 

p - •thalassemia. 

^ P - chain synthesis 

Hbfi - oa pa 

i 

• ap chains - coded by 
aP yenes on ch. ti 

• due ■to mutations 

• more common 

p - Thalassemia 


-1 

Ct - thalassemia 
I a - choin synthesis. 

Hbft - eta pa 

act - chains coded by 
4a - yenes on cK 


due to 


yene 


deletions 


t.me/latestpgnotes 


00:03:13 


.r 

P - thalassemia 
major 


P ' thalassemia 
intermedia 


P ' thoJoSSjemia 
minor 


Tcrminolcyies 
P —* normal 

P'*' -♦ Partial deftciency of P^chain 
P" —* complete defeiency of p-choin 


n 


tj 

< 


Palhofogy - v2.0 - Marrow 4.0 * 2020 


Scanned with CamScanner 













166 Hemolytic 
anemias and 
RBC 

Disorders 


25 




Pofriogenesis 


B Synthesis o¥ P - chain 



I 

i 

i“2P2 

aajTj 

ocournulaiion o¥ 

i 

t«!S2 

a^drwxin in ery-throid 

1 Hbfl 

i 

precursors 

i 

j HbF 

i 

microcytic 

1 Hbfla 

Destruction o¥ 

hypochromic aoernja 


erythroid precursors 


t.me/latestpgnotes 

P - Thalassemia major 


in bone marrouj 

i 

ire^^ectiN/e 

erythropoiesis 

i 

Some E6CS 
destroyed in spleen 

i 

Extra. - Vascular 
hemolysis 


00:08:08 



• morhed reduction in P-chain synthesis 

• ClinicoJiy: Pallor, Jaundice, Splenomegaly, 

gallstones, Creio-cut sKull 
h/o repeated blood trans?usioris 
Frontal bossirg, Flat nosol bridge 
^ChipmuriK / Tholossemic ¥a£ies 

Lab dioanosiS! 

Hbil 

iletic count Tt 
mcv j 
mcH I 

mcHC 

E.OU1 - normal Cdi^Serentiate ¥rom iron - de¥\ciencg anemia) 
Peripheral smear 

• microcytit hypochromic red cells 

• Target cells 

• Basophilic stippling 

• Howell Jolly bodies 
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Target cel\s 

^ooG»ov 

®o®^©j 

3 Q- V 0 © 

JO Q 

e?®o- ® 


1|(5^ « 

Bttopl^c itlpplinff ^ 


0#o1„ 

* %M 


Hb. electrophoresis: | HbF 

(thicK ¥etoJ bancO 


H^h Per¥ormance : ^ HbF (diagnostic) 
Liquid ChromattJgrophg | Hbfij 

Treatment: 

repeated trans¥uston 
stem cell tromsplont 

(Tvc. cause o¥ death: Fe overtoaci 'duS'tidY) 


I Itb cteflronhonwn' 
OrieinllbAl intF IHiA 



Ucia thala^%cn]b 


25 Hen^olyHoJr^MiilifE 

Anemia - 2 


ions. 


p-Thalassemia minor/trait 

Clinicalig - KiOTTrol/flsgmptorriatic 


Lob diagnosis 


Hb j 
mcv ■' 
mcH I 
mcHC , 


(8-10 gm^5) 
®or I 


Peripheral Smear : Target cells 
Fe profile: @ 

Hb electrophores’s: | Hbfla 
HPLC: (g) Hbfia : a-3.S?l 

4-91S HbAa diagnostic o¥ thalassemia trait 
> 9t4 Hbfia -* Hb£ disease 


00 : 15:13 


II 




□. 

D 


§ 
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16B Hemolytic 25 
anemias and 
RBC 

Disorders ■ cocmseHirg dorve. 



Iron deftcienci^ anemia 

Thalassemia trait 

EOuJ m 

ecxjo -®or 1 

mentzer index > 13 

< 13 

Hbflj : a-3.5 Vi 

Hbflj! 4-9 ?! 


mass, screeriitTg o¥ ttialossemia patieate' 

KESTEOF +est: 

i 

UaKed Eye Siryle Tube Eedcell Osmotic Froyilrty Test 

Cur\/e o¥ osmotic ^rayility in thobssemio. and sicKle cell anemia ■ 
shifts to le¥t 


a - Thalassemia 


□ 0 : 22:39 


j: 


4 types: based on number o¥ genes deleted 

- 1 -^ 


T 


1 


Id-gene 

a a - gene 

3 d gene 

4 a - gene 

deletion 

deletion 

deletion 

deletion 

i t.irie/latestianotes 

i 

1 

act/a- 

a- /a- 

d-/- 

-/- 

i 

aa/~ 

1 

A 

silent 

i 

HbH disease 

Hh feart^S 

carrier 

d - thalassemia 


Hydrops 


trait 


?etalts Ouo) 


HbH disease: 

a - gene deletion 

i 

34 - tetromer format ton 

i 

high aWinity ¥or O 4 

i 

hypoxux 


8 
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25 HemotyBc 
Anemia - 2 


Paroxysmal nocturnal hemoglobinuria 


00:25:53 


■ Only acquLired rttra corpuscular defect 
Pathoyenesis 

Mornrvxt 

Pl^ yene (Phosphatidyl Inositol Gvlycan fO in nucleus 

i 

encodes fer e(Pl anchored proteins 

i - 


- 1 

C055 C0S9 C8 bindirg proteir^s 

toecay acceleratiry (membrane inhibitor 
fector) 0 ? reojcth/e lysis) 


i 

- I complement activity 


In PMH 


Pl^ gene mutation 

i 

I Synthesis o? COSS, CO 59 (most importanO, C8 bindirig proteins 

t.nle/latestpgnotes 

I complement activity 

i 

complement mediated cell lysis 
Pancytopenia 

ncquired a-pheno<apfc 

-sssdto;-» pop^o" 

V 

I risK 0 ? 
myelodysplostic 
syndrome, fimL. 


(additional muto.tior\) 


PNH - diagnosis and treatment 


00:31:46 


H 

D. 

m 

£ 


CJinicoJ features: 

• Mocturnol hemoglobinuria (3,5^0 

sleep-> I pH-> I complement activity 


• Pancytopenia 

• Thrombosis 


6udd Chiori Syndrome, 
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m.c. cause o¥ disease related death in fWH 


, J 

170 Hemolytic 25 
anemias and 
RBC 

Disorders 



Lob dio^rvosis s 

• Hb, TLCj platelet 

• Hypercellulor bone morrouc 

• Horn’s test / Acidised Serum Lysis test 

• Sucrose Lysis Test 

• 6est test ¥or PnJH ’• Row cytometric evaluation o¥ E6C 

membrare proteins 


Treatment = 

• Stem cell transplant 

• tculiZumob - complement inhibitioa 


Autoinunone hemolytic anemia (AIHA) 00:36;40 

■ Type ll hypersensitivity reaction. 

■ due to antibodies ayainst liftC membrane proteins 


S 



Types 

,-L 

>l^t.me/latestpgnotes 

uJarm antibodn 
AlflR 

• more common 

• lySi (me), lyfi 

• active at 3l®C 

• Causes; 

a) Idiopathic (nacc) 

b) Autoimmune disease - SL6 
tO 6-cell Leuhemia - CLL 
CLL + AiHA : fcvans syndrome 
cO Oruys i a - methyldopa Quinine 


I - 

Cold (^lutinin 
disease 


Cold antibody 
AIHA 

less common 

l 


Cold hemolysin 
disease 

CparoxySmal Cold 
hemoylobinuricO 
PCH. 


cold 


oyyiuti 


inin disease 


Cold hemolysis disease 


• Antibody active at A^C • lyiq antibody oyainst P 

• lym ob oyainst i antiyen o? E6C antiyen o¥ E6CS 

Oonath Landsteiner antibody. 

Causes 0 ? cold antibody AIHA 

• Infectious mononucleosfij mycoplasma 
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25 


Hemolvijcj 
Anemia - 2 



Lab teste! 


• Peripheral smear • Spherocytes. 

• Coomb's test pOSitiNte 

• E6C clumps (agglatinatioK) in cold antibody fiWfl 


Microangiopathic hemolytic anemia (MAHA) oo;42:35 

I. Hemolytic uremic Syndrome 6tu£) 

£L Thrombotic Thrombocytopenic Purpura (ttP) 

3. Disseminated intravascular coayulot on (oicD 

HUSondTTP 

Pentad! 

I. Fever 
a. mfiHfl 

3. Thrombocytopenia 

Eenol abnormality - m.c in HuS 
5. Nleurolcgicol abnonnalities - 


mostly in TTP 


HUS: 


in children 

h/o yostroenteritis 

Types 


t.me/latestpgnotes 


Typical 

• due to e. coli oiST m shigella 


TTP: 


fitypicaL 


- deficiency o¥ factor H, I or 
properdin. 


• defiect in ts i 3 protein (breohs doum hiyh molecular uieiyht 
multimers o? vuJF) 


InTTp: 


mutation ofi POflrn TS 13 

I 

ficcumulation o? high molecular uieight multimers o9 vulF. 

Thrombosis 

1 

i platelets 


Q. 

m 

9 

I 


Clinical features o¥ HuS and TTP 

• Intravascular hemolysis 

• p/s: schistiocyteSj helmet cells, firoymented red cells. 

• I LOH 
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Intravascular and extravascular hemolysis 00:47:38 


Causes 0 ?: 


IrrtravoscujJar hemolysis 

tjctravascular hemolysis 

• mflHfl - HUS 

• €((opo deftciency 

TTP 

• Hereditary spherocytosis 

OlC 

• fllHfl 

• Prosthetic cardiac valves 

• SicKte cell anemia 

• mechanical injury to CSC- 

• Thalassemia 

“ €(fciP0 deftciervcy 


• Plasmodium falciparum 


• Paroxysmal coid 


hemcylobinuria 


• PMH 



t.me/latestpgnotes 
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ACUTE LYMPHOBLASTIC LEUKEMIA 


Acute leukemia C0:oo:i2 

uJHO defines aca-te leuKemia as? 

> aoU blasts in bone morrou) and / peripheral blood, 

- Ffift defines acute leuKemia oS ’• 

> SOB blasts in bone morrou) and / peripheral blood. 

" FB6 - is based on morphology o? blasts. 

- UJHO - is based on marhers 


DifTerence between lymphoblasts and myeloblast 


00 : 03:10 


Lymphoblast 
(D Smaller sfee 
Ca5 Scanty cytoplasm 

( 3 ) Wo granules 

( 4 ) ftuer rods (-) 


myeloblast 
© Larger size 

( 3 ) moderate cytoplasm 
Ca) e(ranules present 

( 4 ) fluicr dods © 


Cs) Coarse^ clumped chromatin Cs) open upAiomogenous 
(Q Inconspicuous nucleoli chromatin. 

Ci) Stain: PfiS -we . CO„a'5 prominent, nucleoli 

WSt+ve 

fluer rods — morphological hallmarK o? a myeloblast 
Wuctear feature (chromatif\) — most important 
difiiierenfating features, 
myeloblast hove: large ^ 

cell, moderate cytoplasm b 

e^ronules C+), prominent nucleoli. 



isve 


Acute lymphoblastic leukemia (ALL) 


00:10:28 


me cancer in children 
flge: a-9 years, 
clinically: 

- Pnemia -* Pollor ?atgue 

- number 0 ? Wfic’s —> infiections. 

" ^ Platelets —* Bleeding tendency. 

- Hepatosplenomegaly: due to extramedullary haematopoiesis. 

- Bone pain (sternal tenderness) 

- CWS involvement 

- Testicular involvement 

- Lymph node involvement 


a 


Pathology * v2,0 • Marrow 4.0 ■ 2020 


Scanned with CamScanner 
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FAB classification of ALL 


0Q:t4;55 


I 

L 

^ best prcgnosis 
— SrroJt homogenous 
blasts, scanty cytoplasm 
inconsoicuous. nucleoli 



S' 

L 

- Lorye, 
heteroyenous 

- moderate 
cytoplasm 

' prominent nucleoli 


1 


- Least common 
type 

- uxirst prognosis 

- Large blasts 

- blue cytoplasm 

- vacuoles in 
cytoplasm. 

- Hence called 
“'SurKitt’s lumphoma 

liKe” 


WHO classification of ALL 


00:tB:20 


I 

6-flUL 

■ me (esteme/latestpgnotes 

’ usually children 

■ kJo mediastinal irwotsion 

• loss 0? ¥unction mutation 

■ In pftx -S, eap or EfiF 
gene 

■ better prognosis. 


T-PLL 

- least Common Os^l) 

- adolescents 

- mediastinal invasion 
present 

" gain o¥ function mutation 
in MOTCH) gene 

- poor prognosis 


i Lab diagnosis: 

■ (T) Complete blood count 

HbJ, 

I TLC 0<" t 

I 

8 (D Peripheral smear 

. > ao% lymphoblasts 

! CD Bone marrow aspiration 

; >ao11 lymphoblasts, 

—* In fileuKemic teuKemia 

p/s - Mo blasts 
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am aspiration - > 5.0^ blasts. 

Stairy PPS 0 0Crr/6L0C»-k PositiVity. 
aecouse in RmL - mb - diWuse 
PRS + ve 

T-flLL —* Reid phosphatase +ve 



Markers and treatment of ALL 


00 : 25:27 


27 Aei Aa 

Lymphoblastic 

Leukemia 


markers: 


6oth PB.E 6 -t- pet T lymphoblasts -► TdT + 
TdT — Terminal deoxynudeotidyl transferase 
6-ftLL - C0l9j Pftx-Sj coo 


-* T-W-u - coj coa, coSj coi 

COtO-CPU-fl — Common ALL antiyen. 
Treatment 


CD Stem cell transplantation 
(D Chemotherapy 

- Vincristine 

— L fisporoyinase 

- Prednisolone 
— Oojcorubicin 

—► Intrathecal methotrexate for CMS |?rofihulax'fi 

t.me/laTestpgnotes 


Prognostic factors in ALL 


00 : 29:03 


€\ood proynosis 
—* flye: a-9 years 
—* Females 
—* uJhites 
—* u Subtype 
-* B'fiLL 

-* CMS, Testis, spleen 
—* hyperdploidy C> so 
chromosome) 

One - cytoyenetic 
obnormoliti^ 

-* Trisomy 4, 1 , 10, t Oa^ai) 
-* TLC ^l,OOjOOo/ml 


6ad proynosis. 

-* <1 year to> lO years 
—*• moles 
-* HacKs 
—* La, L3 Subtype 
-* T'fiU, 


CMS, Testis, spleen 
—^ hypodiptoidy 
—» t (Q^aa)) fusion protein 
size - 190 KW 
-* TLC > i,cio,cioo/ml 


■G 

< 
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ACUTE MYELOID LEUKEMIA 


28 


Introduction 


00:00:10 


• = IS - 4S yoiirs 

• CiintcflJly = 

- non-specffic = pallor, fatigue, increased in¥ections, bleeding -ten- 

dencies, hepotosplenomegoly. 

usually no CMS, -testes or lymph node involvement 

- Speciftc i e(um hyperplasia / bleediry 

OIC (raised d-dimer, raised FOPs or abnormal ceayula" 
tion profile) 

Chloroma or yranulocytic sarcoma 

• dish fioctors: Chemicals, radiation 

Fanconi’s anaemia 
eienetic syrvdromes C > &looms syndrome 

Down’s Syndrome 


FAB classification of Acute od:03:35 


flmL- fYv, 
RmL- rrii 
flmu- m, 
flnriL- m, 
fimL- m, 
flmL- nrv 
Rmu- 
flmL- m. 


RnriL undiWerentioted 
Wn, without maturation 
fi/YVL with maturation 
Acute promyelocytic leuhemia 
Acute myelomonocytic teuKemia 
Acute monocytic leuKemia 
Acute erythro teuKemia 
Acute meqoKoruoblastic teuKemia 


- RmL- mo => mPO0 


- AmL- m^=> pathoyeness = t (S^aD 

most common FAS type o? Amu 
maximally associated with chloronna 
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Active spaco 


1B4 Hematology 28 



- ChlofOma 

- also caHed as rryeloblostoma or gronulocytio sarcoma 

- greenish in ciolor because A is mPO© 
comprises o¥ myetodosts 

so¥t -tissue involvement o¥ finru- 

- most common site — ^e (©proptoSis) 

- firbisKov cells - presence o? monocytes in a chloroma 

AML- M3 : Acute promyelocytic leukaemia oa:io:23 


Associated with t Osn) 

/N 

PnriL (lAtifl a 
yene ^ ^ gene 

4 . 

PmL - Fusion protein 
^ Vitamin A levels 

t.me/latesitpgnotes 

'I' Conversion o¥ promyelocytes - iryelocytes 
promyelocytes 

acute promyelocytic leuKaemkx 

• Promyelocytes have plenty o¥ granules in cytoplasm ond are usually 
hyperygronulor Ca2urophilic granules) 

A hypogronulor Variant also ejiists 


A ¥euu granules combne —^ Auer rods < 

cfiss cross pattern o? Auer rods = FAGi^iCn' C£lls 



Auer rods and ¥aggot cells are hollmorKS o¥ Amt- 
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• SranuJes contoJns thrombotic material 
fereoKoge o¥ granules causes its release 
Disseminated intravascular Coagulopathy fclC) 


• Treatment o¥ PmL- m •• 

fill — trans retonic acid CflTGiO + arsenic trioxide 

• ftest proynosis o¥ all finriL types 


28 Acl 

Leukaemia 


AMl^ M4, M5 


00 : 19:12 


• Stains ^ mPO © 

MS£ ©, a stain ¥or monoblasts 

• Stronyly associated with yum bleediry 

• AmL- is the most corrmon flmL in intants 

“ associated with sKin involvement: leuhoemia cutis 

AML-M6andAML-M7 t.me/latestpgnotes 00:21:16 


AmL" mfa ^ also called Oi €^uyleimo disease 
Oi?¥use PAS® 

AmL- mi - secrete POFSi (Platelet desired yrowth factor) 

myelofibrosis 

^ dry tap on bone morrow aspirate 
associated with Down^ syndrome 
CO 4H-, CO faH- 

buddiny cytoplasmic maryins can be seen 
^ Least common type o¥ AmL 
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WHO classification of AML 


00:24:40 


(j) finriL with recurrerit ^er^etit abnormalities 
oO finoL with t (8:ai) EuM xi/fcTO ¥usion gene 

b) RiTiL With t Osmt) pmL / (iPCfl ¥u£ion gene 

O fimu with tnv. it> or tOb^ifei) C6F6/mWtii ¥usion gene 

T_ 

cO fimL with t (iigv) mu- ¥usion gene, 
e) flmL with norma] cgtogenetics and mutated MPm 
® pmL therapy related 
® finnL with mC6 lihe ?eatures 
® finnL not otherwise speoiVied Goos) 

- includes all Ffl6 types except flPmL or finoL-m, 


-4 fimL- m, 

fimL- m, 

> fimL- m* 
eosinophil ia 


Lab diagnosis of AML 00:28:53 

' cac t.n^tetestpgnotes 
4,tlc 
4- Platelets 

■ Per pherol smear and tone marrow aspirate 
>ao?i myeloblasts 
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S-toins t (T) mPO + Cmyetopefoxidase) 
@ SSA + (Sudan BlacK 6) 
@ MSE + (rronoblasts) 


28 Ac 




Leukaemia 


pmL m(a is diffuse PfiS+ 



morKers; CO I3,33, in + 
mPO + 


- Dio-^nosis of PmL can be made # blasts are <^^o^ 
uJhen there is 

t (8=31) or J 
t Os:n) or C <3jy% blasts 


inv. lb 


Treatment _t.me/latestpgnotes 

• Oe¥in'ttive treatment - Stem cell transplantation 
For PmL- m3 - PT£R +Prsenit tro><ide 
- Biphenotypic leutsaemia= 

- 1? the blasts show both myeloid lineaye morKers as uoell as lym¬ 
phoid lineaye morKers, it is called biphenotypic 

- myeloid lineage morKers = CD I3,33,in +■, mPO+ 
lymphoid lineage morKers = CO I9, 30,10+, PPx S+ 

CO 3,3,5,1*- 


H 

a 

(n 

S 
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HODGKIN’S LYMPHOMA 


WHO classification of lymphoid disorders 00:00:2S 


“L 

V 

lymphoma 

(hl) 


'(C I > "f I 

I 11 m IV 

Precursor Precursor peripheral Peripheral 

&-cell T-cell 6-cell T-cell 

disorders disorders disorders disorder 

'i' 'i' (mature) 'i' 

6-fiLL T-RLl 4^ • tidronodol 

• CLl/sll chronic \ lymphoma 

small lymphocytic • Anaplastic lorye cell 
lymphoma lymphoma 

• mantle cell • flnyioirnmunohlastic 

lymphoma lymphoma 

• Follicular lymphoma • mycosis ?unyoides 

• Ort^use lorye 6-cel\ • Adult T-cetl 

iymphort^e/latest|d^i‘f0T^ 

• maryinal zone 
lymphoma 

• 6urhiH’s lymphoma 

• Hairy cell leuKemia 

• Plasma cell disorder 

• ly\mphoplaSmacutic 
lymphoma- 


Difference between Hodgkin's and non>Hodgkin's 
lymphoma 


00:05:27 


Modyhin’s lymphoma 

NtonrHodyKin’s lynnphoma 


l) 6imoda] oye distribution 

• Can occur at any aye 

n 

iS-ao yrSj elderly 


Q. 

m 

0 

a) CerVical lymph node 
enlaryement 

• ^(eneralized lymphoderopathy 

Tj 

< 

2 ) Contiyuous spread 

• Mon contiyuous spread 


4 ) Ee&dsternbery cells in 
an inflammatory bach- 
qround - Present 

• Absent Reed “ Sternbery cells 
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Hodgkin’s lymphoma - WHO classification 


00;09;06 


UJHO doSSiiftcoiion 


r 


ClossicoJ 


• Modular 
Sclerosis 


T 


oon-clasj»tcal 

J 1 ], • Modular lympho- 

mixed lymphocyte lymfihocyte cyte predomiiwd 
Cellulority rich depleted nodgKin’s lymphoma 

(MlPhl) 

Geed’-Stembery celis 
are 

cas - , CD30 -*, 
coaot-, feci-t + emfl + 
(epithelial membrane 
antiycK), C04S + 


Eecd-Sternbery 
cells are 
CO 15+ 

CO 30+ 
PfiX-S 


UJamiT^ Mot all points ore covered in the notes, especially conceptual 
explanoiions. Please use the notes in conjunction wHh morrow edition 4 

Videos t.me/latestpgnotes 


m 

& 


Hodgkin’s lymphoma - pathogenesis 


00:13:28 


Ebstein borr >/irus associated 

I 

Produces LmP-l Oatent merribrane protein - 0 

i 

fictivotion o¥ MF'hft pathway 
(yrowth synalliny pothwo^ 

'!■ 

cell proliferation 
hodyKm’s lymphoma 


c/f- Fever, niyht sweats, Uieiyht loss 

4' 


Pel ebstein Vever 

node enlaryement 

• Paraneoplastic syndrome - RP type of Rmyloid 

• pain induced by alcohol iryestion 


Painless cervical lymph 
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Reed Sternberg cells 


00:16:40 


• Lar^e cells Os-As p 

• Binuclea+e 

• Prominent eosinophilic rmcronudeoli - Old’s eye appearance 



Variants o¥ Beed - Sternbery cells 


I - 

Lacunar variant 

• Empty space/ 
halo around the 
cell 

• Seen in Modular 
Sclerosis Hoc^hin’s 
lymphoma Chl) 


Lymphchistiocytic / 
L-H Popcorn voriont 

• Seen in wlPhu Gwd- 



.tpg notes 


mononuclear 

Variant 

4 ^ 

• Single nuclei 
can be present 


COI5-, C050- 
coaiov, CD45+, bcl-fa+ 
£mA + 



Lacunar voriont 


Pathology - v2.0 Marrow 4.0 • 2020 



Scanned with CamScanner 

















192 Hematology 29 



Nodular Sclerosis Hodgkin's lymphoma 00:22:56 

• nrijC HL in -frie uoorki 

• males = Pernoles 

• mediastinal involvement con be seen 

• urcommonlij associated uurth e6V 

• Locunor £eed - Sternberg cells (6. - s) 

• COI5+, C030+ 

• On histopathologicol examination (h ^ ^ nodules 

scjerosis 

Lacunar B.-S cells 


• Best prognosis among classical Vorms o¥ hl 



Mixed cellularity Hodgkin’s lymphoma do:26:41 

• m£.^p^^iert®stpg notes 

• moles > FerroJes 

• rOo mediastinal involvement 

• 10 % coses are £Bv associated (maximum ossociotiorD 

• Classical 

• maximum association with 6 symptoms 

• On H fc - mixed population o¥ cells 


Lymphocyte rich and lymphocyte depleted 
Hodgkin's lymphoma 


00:26:44 


- 

Lymphocyte rich 

• Large number 
o? lymphocytes 

• Few £-S cells 


I 

Lymphocyte depleted 

• Least comoron 

• worst prognosis 

• Con be ebv/hiv as¬ 
sociated 
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Nodular lymphocyte predominant Hodgkin’s lymphoma 00:30:16 


• Morv-classiaal HL 

• 2-S cells - COIS-, C.03O-, coao, CD4S, emfl+j 6d - fc i- 

• L'H or popcorn R-S cells 

• hi&jer ossocioied with £&v 

• 6est Prognosis 


NOOUUfl 

liXEO 

yrMPHOcm 

LYMPHOCtE 

urupHOcm 

scicnosG 

CBJMMtn 

fgCH 

OEPLETEO 

pmsomm 

r 

WCTYPEOF 

ML 

UZ type IN 
LN[)tA 


ASSOOATEO 
WITH HIV 


INCIDENCE 

EOUAIINMS 

F 

M>F 


U>F 

M*f 

RSt^LL 
VARIANT IS 
UCUNAR 
CELL 

NO 

OFflSCaLS 

‘ , . r * 

MLMMFED. 

NECROBIQTIC 

POPCORN 

CELLS 

CO IS*. CO 

30* 

C015*. CD 

30* 

’ 

CDlSf.CD 

30* 

CD20^BCL 
b* a ChU + 

NOT 

ASSOaAT 
WITH EHV 

ASSOCIATED WITH EBV 

NOT 

ASSOC lAT 
WTTHEBV 

EJtCELLEKT 

PROONOS® 

PROGNOSIS 
VERY GOOD 


POOR 

PROGNOSS 

EJtGELLENT 

PROGNOSIS 

- — — 






R'S cells ore not loo^l diagnostic 
C.-S cells in on irvflanvTvxti 


Treatment o? Hoc^hin’s lymphoma 
fl — Rdriorrycin 
6 -* Bleomycin 
V — Vinblastine 
O - Oacorbozine 

Ann Arbor Staging 


* Stifc h Sifigle rymph node region {!) or iingle eittnlYfiiphatk organ or 

site (rj 

* Stage lb > 2 lymph node region! on same side csl diaphragm [II) or with 
limited contiguous CKtra lymphattc tissue Involvement {ll|) 

* Stage Ilf: both sides of diaphragm involved, may Include spleen (fll|) or 
bcti tissue Involvement (I Ilf) 

* Stage IV: multiple/disseminated fod involved with > 1 eMtralymphatic 
organs (J.e. bone marrow) 

(A) or {B) designates absenee/presence of ""BT symptoms 
*{E) Localized, soTitary inmlvemcnt of cxtrafymphatic tissue, excluding liver 
and bone marrow u 


s 
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NON HODGKIN’S LYMPHOMA 


Origin 


00:00:50 


6 cell neopkxsms 
6one marrow 


Common lym¬ 
phoid proyenrtor 

6-flLL *- Prectir^ 6 lumchoblostic 
Cells 

I 

CLL<- NJojve &-cell 


T cell neoplasms 
Thymus 

T- cell precursors 


1 


T'BLL 


Peripheral 


Lymph Klode 
morale cell 


T-cells 


1 


mantle cell <- 

lymphoma (jtill) 

Follicular lymphoma 
BurhVH lymphoma 
Oi¥^use lorye 6 cell Lymphoma (cx^cl) 
HodyKm’s lymphoma 

Oi?^use lorye 6 cell lymphoma 

maryinal ^one lyimphoma <r - 

Small lymphocytic lymphoma Csll) 
Chronic Lymphocytic leuhemia (b-t) 


Peripheral 

T'cell 


t.me/f^stpgnotes'^^' 


lOrms 


€terminflj 

Cerrtre 


rnorginol 

zone 
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Chronic Lymphocytic Lymphoma /Small Lymphocytic 
Lymphoma 


00:02:50 


• Chronic lyrnphocytic leuHernia 


or 

Srriall lymphocytic lymphoma (When lymph nodes ore involved) 

• flyei or i'^ decade 

• most common type o¥ chronic leuKaemia in elderly 

• Oiaynostic criteria: absolute lymphocytosis >SOOO/mm’ 

• Clinicallu ! lumphodenopathu, hepotosplenomeoaly 

CuJorm antibody 

autoimmune haemolytic 
onaemioj 

• Cytogenetic: most common cytogenetic abnormality — del 

On ch 3, a tumor suppressor micro dKlfl 

mir-l^a mir-lb-l 

Others: Del ii, n 
<r p 


• Lob diagnosis! 


TLC 

Platelet 


increased 

Mormol or decreased 


Peripheral smear 




-_2 


I : ‘ 

- t.i 


© 




CaiJ flltUT f 


iLfLl 


H 

=>1 




0 Increased number of small lymphocytes 
Convent girls repetition appearance 


a) iVimentin 

(d cytoa^eletoD 
Protein 


Fragile 

lymphocytic" 

cytoplasm 


Smudge cells/ 
eosKet cells 
Parachute cell 
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6one marrouj aspifote = Lymphoci^s 
Lymph node btopsy:- 


30 Non 


( 175 —;■—- 


Lymphoma 


® Lymph node architecture is replaced bq lorqe number of smoli 
cells uirth inconspicuous nucleoli 
@ In between them are activated lymphoid c^ls 

i 

proliferation centres 
Cpathoynomic of CU,) 

Row cytometryj' CD I9+, CO ao+ 

CO s-*- T It helps to difWentiate CLl 
CO a3+- from mantle cell lymphoma 


Gai ^ fiinet stoyiny system is used 

CLL Con tronsform 

\ 

a-6CL t.me/late&t^gnotes 

Richter’s Prolymphcytic 

syndrome LeuKemia 

Proynostic marKers that indicate bad proynosis 

• increased serum levels of Pa microylobulin^ CO a3^ LOH 

• Presence of notdi-1 mutation 
Presence of iiq , Hp deletion 

• increased expression of 2J5P lO 






« 

< 
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Follicular lymphoma 


00 : 17:14 


pExihogervesis 

© 


t 04 : 18 ) 
/ \ 


le\H locus 


e»CL- a gene 


^ expression oV BCl -a (onti-opoptotic gene) 

j' 

1 . Apoptosis 

1 

t Cell proliferation 

1 

Follicular Igrrphoma 
@ 90 % coses - mU- gene mutedion 

• most pjmmpri twpes of indolent MHL in the uiestern uuorld 

rme7la!SsfpgnoTes 

• Lgmph rvode biopsy^ 

(l) cells are arranged in follicles 



@ a types of cells * centrocytes and Centro blasts 


Centrocytes & CeDtroblasts 



Pathology * v2*0 * Marrow 4.0 ■ 2020 


Scanned with CamScanner 
















Centrocytes ore small cells with cleaved nucleus contours 
Centro blasts ore large cells with prominent nucleoli 
■ 6one morrow aspirate 

poratrobecular lymphoid aggregates 


30 Non 




Lymphoma 


• Tumor rrarhers: caQ-i- j Coao+ 

BO-a + (is used to diWerentiate ¥oHicular 
lymphoma ¥rom hyperplasia) 

30-50?« eon transform into 0L6CL 


Mantle cell lymphoma 


00:24:20 


• seen in elderly 

• males » Females 

• Present as painless lymphadenopathy 

• Characteristic way o¥ Spread to BIT with polypoid 
Lesions: Lymphomatoid polyposis Cbit) 

pathcgenesfe ^^^.me/latestpgnotes 

/ \ 

CycHn O, locus 

' i ' 

'I' Expression of cyclin c» gene 


i 


T Cell proliferation 


mantle cell Lymphoma 

• Lymph node biopsy:- Small cleaved lymphocytes 

CCLL is CO S-*- and CO Ai+Z 

• morhers C05-r 

coaa- 

cyclin 

in cyclin O negative mCL — SOX- II best mortser 


a 

Vi 

I 
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Burkitt's lymphoma 


00 : 29:00 


• Paihogenesis:- 


■t (B ! 14) 

/ \ 

C-myc iCiH locus 

'f expression of t-myc (Oncogene) 

1 

t celi proliferation 

1 

OurHiH’s lymphoma 


® tCa.^ 
@ t (e-aa) 


Epstein 6ars Virus CeSv) 






flfricon/endlemit 
" most common site: 
Jouj mandible 

- mostly in children 

- most cases are 
E&V+ 


Sporadic 
" most common 
site: tqlT - 
ileo- caecum/ 
peritoneum 
- mostly in adults 
' B - ao coses 
are i&v + 


HIV associated 
^ Con occur 
anuwhere 
- HIV + 


* 


Lymph node biOpSy:- 
Starry shy appearance 



Index of celi proliferation - Kgh hibi, mife -i Score 
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30 

Lymphoma 


&one rmrrouj aspirate 



• Tumor morKers COi^-t* *, CO ao**, 

6CL-fa+ 

■ rt is a \/efy o^ressive chemo sensitive tumor 

It is the most common cause o? tumor lysis syndrome 

DLBCL - Diffuse large B cell lymphoma 


00:38:50 


• fiye^ elderly 

• It is the most common type o? sJhl in India 

• Pathoyenesis ■ (T) Dysreyulotion o¥ BCL-fc 

my t translocation 

• Lymph node biopsy- 

(T) oi??use e¥¥acement o¥ lymph node architectuire 
@ Sheets 0 ? pleonrcrphic lymphocytes 
@ 4-S times the size o¥ small lymphocytes 



• markers: COi'^*-, CO ao-*-, 
BCL-fe+ 


Sur¥ace ly-t- 

Hiyhly aggressive with poor prognosis 
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• variante (X6ci- 


Prirmry e?^usion lymphoma. 

- fissotiaied uiifri HHr-8, H1V+ 

- Pleural/ oscrtic eV^tusions 


Marginal zone lymphoma 


I 

Immuno deftctency ossjocioted 
lorye B cell lymphorrvx 

- fis&ociated u)Vth immune 
dcftciency as in Hiv+ or 
¥olloujiny bone marrow 
transplant 

00:;45:30 



tA)V^n it arises at rT\fiLT (mucosa associated lymphoid tissue) 

rt is also called os moltoma. 

usually arises from sites o¥ chronic in¥lammation 


>r 


Syren’s H. pylori 

syndrome infection 

t.me/latestpgnotes 

• Con be associated with t 

• Tumor rTvirher : C043r 

Hairy cell leukemia 


— ; 

Hoshimoto’s 

thyroiditis 


00:45:30 


6 cell disorder characterized by hairy cells or hair lihe projections 
which is best seen under phase contrast microscope 
Clinically '• 

massive splenomeyoly 
Pancytopenia 

increased rish o¥ atypical rrycobacterial infections 
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30 NonlHodgkiifSiim 
Lymphoma 

poihcgenesisj 

- o¥ poiiervte have fcRAFvfaoot ma-tation 

Le. at toQO*' position valine is replou^edt by yluitamine 
-* Conditions with 6 (iflFvfc 006 . mutation 

0 HCL ; 

Lar^erhon cell histiocytosua 

@ Papillary carcinoma o¥ thyroid ! 

® Pilocytic astrocytoma 


Lab diaynosis!'- 

" C 8 C. -♦ Hb 
TLC 

Platelets 

-* Perpherol smear 


Decreased 

Cmyelo^\brosis^ 



- 6one marrow aspirate dry top 

- Bone marrow b'lopsy -* honeycomb/¥ried eyg appearance 

(also seen in oligoderidrcylionvO 

- Special stains -> TTiPP + (Tortrote resistant acid phosphate) 

- rrvxrhers-> COaSj C£>tC, CCII03,06fH4 

most spiecffic rrorher - RMJEXIM ft 
(onnexin v — opoptotic cell^ 
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r~ 


Peripheral T cell disorders 


00:54:00 


fiduH: T cell L^uKemia/lyrnffriomo. 

- Caused by HTLVH (Human T cell teubemio. Virus) 

- Fkxjuer cells/dover tea? tell 



@ mycosis ?ur0Oides / sezary syndronrie 

- Cut^aneous T cell lymphorra 

' epidermis and upper dermis are ln?iHrated by cells uji-th 
cerebriform nuclei I "^5^” """j 

' it 

Sezory cells iw ^ 

t.me/latestpgn qt^ • 

(3) PnaplasHc larye T cell lymphoma CPlcl) 

- Pathoyenesis = yerte mubabon on chromosome ap 

OflLh yene nrxdabon seen in PlcLj Luny adeno¬ 
carcinoma, inSlommoiory myo¥ibroblasbc 
■tumors) 

- microscopy' cells with reni?orm nuclei, voluminous cytoplasm, 
hnown os halmarVs cells 
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PLASMA CELL DISORDERS 


fibnormoJ €>aiess Imnxirio^lobulin 0^ procbc^bori 
Includes - rrurtiple myelonna. 

Plosrrvx cell leuKemio. 

Smoldering mgeloma 

monoclonol garnmopathg o¥ undetermined stgniftciknce 
uJaJdenstorm's macroglobulinemia 


Multiple myeloma (MM) - pathogenesis 


00:01:43 


• Production o? abnormal and excess plasma cells. 

• flge: faO-TO gears 

Pathogenesis: 


t 


Plasma cells 


I I 

t abnormal Ig Excess Ight chain 

t ig > Igfl > Igm > igO > IgE production 

(mo) CandrmO t.me/latestpgnotes 

^ risK 0? in¥ections ^ 


fiL tgpe 0? omgloid 


I 

Deposited in Kidneg 

X 

cost in renal tubule 

I 

renal failure 

i 

erythropoietin 

X 

anemia 




foence Jones 
Proteinuria 


9 

!ii 
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Paiho^enesfe o? bony lesions = 


Plasma cells 


ftetivoiion 0 ? mip la 


fictivotion 0 ? 
osteoclasts 




PlP - normol or low. 


excess bone 
resorption 


Punched oat/lytic 
bone lesions 


Hypercalcemia 


\L-ta‘ required for proliforation and survival o¥ plasma cells. 

Multiple myeloma-clinical features and diagnostic criteria 00:09;23 
clinical foatures 


. fta»irraeistf®s*P9notes 


'f Infoctions (me. cause o? death in in multiple myeloma} 


6one painSj patholoyicol fooctures 


- flxiol sKeleton 

m,c bone a^focted vertebrae Oumbor) 

sKull 

pelvis 

• C.ena! failure —> due to lyO deposition 

Cytoyenetics = t Of, 14) 


Colso in mantle cell lyrrphomoJ 


yenc aWeeted in multiple myeloma: Cydin oi 
Oioynostic criteria OjJHO): 

6one marrow plasma cells > lOfll 


or 

6i0psy proven plasmacytoma 
and 

one or more o¥ the followiry 
myeloma deftniry events. 
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Disorders 


EndorgoTi dbjmoge (crab - lesions) 

C HypercalcemiOL & Col'** ? II m^dD 
E. Eenol ftbnornrtfjities Cs Cr. >arrig ?i) 
ft finemia (nb i lO ^rr/dO 
6 6ony lesions 

(jcxry ly^ic or punched ou't lesion^ 


Lab diagnosis of multiple myeloma 


Any ot -the following 
biormrKers o¥ moJynancy 

'J' 

felim ^eoiures) 

S —> > toM plasma cells in 
bone marrow 

Li —> Involved “to uninvolved 
light chain ratio > >00 
m — > & I Voco] lesion (£s 
mfri) detected by me.! 

00 : 17:15 


lob diagnosis: 

Hb i 

TLC, platelet —> 

S. Ca®': 'I' Onetostatic calciftcation 
hidrveg ¥unction test - flbnormoJ, 


®) 



X-ray SKull: 

Lytic/punched out defects ^ ppQ/lQ-f 

S. fllbumin/^lobulin ratio; EeversoJ. 

S. Pa macrcglobulin "I 


ftence Jones proteinuria: 

- I'ght chains o¥ Igs. precipitate at 40-fao“C 

4' 

Precipitate diSap|oears on boiling to lOO^C- 

'I® 

*> # 

m protein: G£C sticK to each other) > • .0 , 

l. 6one marrow aspirate 
j" plasma cells. 

1. Plasma cell: 

• Ovol cell 

• eccentric nucleus 

• perinuclear hoJoAioW 

• cart wheel chropnotin 


Eeappeor on coolirg 
Peripheral smear: Eouleoiut 




B 

< 
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a. Rome cell S. moH/moru!a cell A. Eussel body S. Datcher 



i 


body 


Intra — cytoplasmic Irrtra. — 

incluston nuclear 

inclusion 



i**V*S*8^J 


li 


ni! 


S. Electrophoresis 
m - band Cmonocbnol ly boncO 

>1^ 

due to't S. ly€» > 3 ym/dl 
Immunophenotypiny (ipT) 

C038 + 

Syndecan I + 


Other plasma cell disorders 

-l.riie/laleslpg notes 

Plosim cell leuhemio. 

>ao?i plasma cells in peripheral blood 


monoclonal yomnnopothy of undetermined siyniftconcc (hnCfiu:^ 
• mC-plasma cell disorder 

bone rrorrouj plasma cells < loti 
Wo myelorra deftniny events 
S. Iy€\ ^ 3 ym/dl 

Smolderiry/fisymptonroie myeloma 
I. S>. monoclonal m protein > 3ym/dl 
a. Bm plasma cells > lots 
3. Kio C£A6 lesions 


00:30:22 


UJolderstorm’s macroylobuJinemia 
I. o/h/a hyper viscosity Syndrome 
a. “t lym Oniyh molecular weiyhO 
3. Con lead to lymphoplosmocytic lymphoma 
most coses due to mvo ee mutations 
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MYELOID DISORDERS 


Categories: 


>r 

firriL 


I 

nnyelOproli¥erati\re 

Kieoplosms 


mos 


nnos/mPM 


Myeloproliferative neoplasms 


DO: 00; 55 


I. 

a. 


3. 

4. 

5. 


ftarvnyelosis 

nrvxtation in Tyrosine Klnoise or any other yrowth sianallina, 
pathuuoy 

'I' 

^(rowth factor independence 
extramedullary hematopoiesis 
I RiSK 0 ? trans?orma.ton to acute leuKemia 
Cbeost uiith Essential Thrombocytosis fer)! 

Later phase “* myeloftbrosis 
(spent phase) 


pancytopenia 


t.me/latestpgnotes 


Diseases: 


cmL 

PCV 

Essential thrombocytosis 
myeloftbrosis. 


Chronic myeloid leukemia 


00: 04:31 


f^e: elderly 

clinically: massive splenomegaly, Hepiato&plenomeyaly 
Pathoyenesis: 
t (9-- aa) 




tk.q 


6CC.-P6L Vusion transcript 
fellO hOa) 

constitutive activation of 
Tyrosine Kinase 

I 

myeloproliferation 

'L 

CrrvL 


s 

S 
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C^dAlpipd AfWIIMflNH y 



• Changed chrorinosonr>e aa —» Philadelphia, chromosome 

• Treatment 

Tyrosine Kmase inhib'Aor —* Imoiinib mesylate 

• emit occurs n diWerent phases! 


CmL 

'i' 'll' 


I 


Chronic phase fleceteroted phase 

Ifilost count <iO ^ I, Blast count lO-KW 
a. >ao basophilia 

t.me/latestpgnotes 

3. perstetent 
Thrombocytosis 

(> iooo/|.iO 

4. Persistent 
Thrombocytopenia 

5. massive 


splenomegaly 


Blast crisis 

1. Blast count> ao U 

a. Extramedullary 
blast proliferation 


Lab diagnosis of CML 00:12:07 

—► Hb! Klormol 

—* TLC! f I I 

Platelet count- t t 

—> Peripherol smear: | no.'o¥ all myeloid lineage cells 

—* Starts loohir^ liKe a bone marroui 
—* College girl / e\arden party appearance 
—> Basophilia 
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CoHe^c ei'irl / e(arden pcxr-ty appearance 


Bone marrow Aspiration: I. HypercelluJor Bone morrow 

a. I myeloid: erythroid ratio 

3. f^u^dO'e^aucher cells 

4. Sea-blue histiocytes 



“► MAP (Meutrophit AlKoline Phosphatase) score or LAP (LeuKocutfi 
AlKoline phosphatase) score: 

• tOormol MAP score: 4o -loo 

• In Cmu- MAP score i (except in 

accelerated phase) 


t MAP score 

4' MAP Score 

1. ln?€ctions 

a, LeuKemoid reactions 

3. Stress 

4- Preynoncy 

S. myeloproliferative 

diseases Other than cmL 

L CmL 

a. Paroxysmal nocturnal 
Hemoylobinuria (PMH) 

3. myelodysplastic 
syndrome CmOS) 


lOD PSH (Fluorescence insitu Hybridisation analysis) 

i 

t C9:aa) 


13 

< 
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a*? 


eedbac 


Polyqfthemia vera (PCV) 


00:22:14 


•WHO diagnostic crdera ?or PCV 


I - 

major criterias 
L Hb> lbSgm« iri$ 

> ifagm in Cf 
a. presence o¥ jfits avtsiTP 
mutation 
3. Panmgelosts 


Presence o¥ oil 3 mt^r or a mc^r +1 minor criteria 

4 - 

Oiognostic o¥ PCV 
clinical presentation: 
j Hb/EfiC -*■ stasis Thrombosis 

^ neurological abnormalities 
^ TLC “* I. Intense itching a¥ter hot uiater bath 
a. Flushing 
3. Pruritis 

I p1a4lli9^A^@SiPig|IS^%«s. 


minor criterias 
^ serum erythropoietin 


a* Polycythemia 

COPo “N I Erythropoetin 
—* Hgh oHitude / production 
—* SmoKer C 
- d^-Phlebotomy 

Essential thrombocytosis (ET) 


00:28:23 


WHO diagnostic criterias ?or ET 


major Criterias 

L Sustained | plateleh M.S lac/ 
ml count 

a. Presence 0? jAn avtiiTp, calre- 
ticulin, mPu mutation 

3. Bone marrou) biopsy shouJirg 
proliferation Of megoKaryo- 
cytes 

4. Exclusion of WHO criteria for 
CmL, PCV, nrgelo^brosis 


minor Criterias 
Absence of evidence of 
reactive thrombocytosis 
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—^ presence of oH 4 nryyor or 3 rTv^or+ I minor crrterio. 

Oio^nos-tic of tT 

• dinicoJ presentation 
—» ErythromeloJ^ia 

11 platelet count CI 03 the small arteries of hands and feets 

> 1 ' 

TVirobbr^ pain in Digits 

—» poroesthesia 
—* Transient Ischemic oHocJSS 


Myelofibrosis 


00 : 32:40 


uOHO diagnostic crHerios 


mt^or Criterias 
1 . fttgpical 

megaKorgocgtic 

hyperplasia 

SL Presence of jAlrSavionF, 
mPLj colreticulin 
3. EKClusion of criterias 
for other rryeloprolif- 
erative neoplasms 


minor criterias 

Anemia 

—► Splenomegaly 
—*• LeuKoerythroblostic 
blood picture 

t.me/latestpgnotes 


presence of all 3 miyor or rry^r ■<- at least I minor criteria 

Diagnostic for myeloftbrosis 
Clinical presentation > massive splenomegaly 
Pathogenesis s megohoryocytic hyperplasia 

i 

|Poe^F 

4^ 

fbrcgenic -* 6 one morrouo fbrosis 


Lab diagnosis 
Ha 


TLC 

Platetet count 
Peripheral smear 


] 


^ (Pancytopenia) 



eacs QO throuah this —» change in shape 


I 

VI 
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Oocrocy^ies / Tear drop cel\£ 


o « ''fS O € „ 
O rL 0 

^??oo 


Leul^oeryttifoblostic blood picture 
—*• Presence o¥ imfmiure red cells^- uuhtte 
cell precursors in peripheral blood 
Q ^ ^ ® 

iE.i^ pr^Tt«S 

LeuKoerythroblastic blood picture seen in' 
nriyeloftbrosis 

space occupying lesion o¥ bone morroui liKe 
metastatic cancer ^ yranuloma 
6one morrow ftspiration —* Ory Top 
6one marrow biopsy | Fibros's 

Ceticulin Stain (silver) 

—* Abnormal megoisaryocytes 

cloud lihe appearance 

^ . rmM r n r o ,. l"H» 





t.me/l 


Myelodysplastic syndrome (MDS) 


Aff 


00:43:41 


Clonal stem cell disorders 
—* characterised by 


i 


cytopenias 

t r iSKo? 

transformation to 

dysplasia in 


AmL 

erythroid, 

- Types 

mos 

^ 

tryeloid, 

megoKaryocytic 

lineages. 


Prinrviry 


secondary (therapy 
related) 
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• m£. cytogenetic oODnormoJity in adult mos 

deKg 

• mjC cytogenetic abnormoli-^ in children mos 

4. 

morvosomy i 


32 MyJlo ld IBisfegteai 

disorders 


Oysp 

osia 

i J 

i 


£rythroid 

I. megcJoblastoid ^ 
charge 

a Uucleor 
buddirg 

3. Muclear 
bridging 

4. E-irged 
sideroblosts 


myeloid 


Toxic 
€vranules 
a Oohle 
bodies 
3. Pseudo 


© 


Pelqer-Huet 

cell 


megaKoryocytic 
I. Pwjun Ball 
megaKoryocyte 
(multiple separate 
nudeO 

a micromega- 
Karyocyte 
3. megaKoryocyte 
with sirgle tobe 




fir 


me/latest 




* QpO ' ^ o'' 

^ qo? i 




0*^ 

8e 'oT '''o 
■'^ooa<b e. 


/a4« 

MvD 


Ulornirg = tJot all points are covered in the notes, especiolly conceptual 
explanations. Please use the notes in cof^unction with marrow edition 4 
Videos. 


MDS/MPN and LCH _ 00:52:15 

mos/mPM 

* Combination o¥ myelodgsplastic syndrome and myefoproliSerative 
neoplasm 


9 

& 

9 

s 
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irMitffiBamiB 


j: 


categories 


I 


Chronic mgelo- 
monocytic tecuhemia 
fcjTvrO 

elost count 430% 
^ monocytes > 1000 / 
cu mm 

-* eiCG.'fi&L negative 


vUvenile myclo- 
monocgtic lecuHemia 
CjmmL) 


—» cmmL criteria 
present 
H& F 

—* monosomy 1 


fitypical CmL 
CoicmO 

—* Philadelphia 
chromosome O 
—* poor prognosis 


Longerhans cell histiocytosis (lCh) 

• Proli?eration o¥ immature dendritic cells 

• Pathogenesis • so-ioO% —> BCflF vfcoo E 

• clinical presentatic*' : 

i 1 


unisystem Disease 


unlte(^al t-iTie/|at(^te0notes 

-Eosinophilic -Hand-Schuller- 
granuloma Christian disease 

4. 

Triad= 

• Diabetes 
mellituS 

• exophthalmos 

• Bone defects 


muRisystem 

Disease 


i 

Letterer-Siuje 

Disease 


• Biopsy i Cell tjuith nuclear grooves 

CoWee bean appearance 

• Disorders uiith torgitudina] grooves on H ^ E s 
I. LCH 

SL Papillary cancer of thyroid 

3. Brenner’s tumour 

4. chondroblastoma 
S Eironulosa cell tumour 

• Electron microscopy '• Birbech granules 

tennis racquet appearance 
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32 MyJ told 
disorders 

• lityriunoWstochemiCAl mortis • 

Longerin 
-* C-DIfl 
^ S-IOO 

-* CO 3.01 s nryjst ’mnportont marKer ! 

HlA-OB. ! 
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V 

U 

Ck 


-i 

G 
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BLOOD GROUPING AND TRANSFUSION 

MEDICINE 



33 


[ 



Blood groups 00;01:1S 

• nrvyor -* fi, &j o 

• minor —* Kell, OuKy, Kiidd, mhJS 

*B60 blood group system sViows the property Codominance 


fi60 

BH 

1 . Bene on chromosome 9 

Bene on chromosome 9 

a. fl, 6, BB 0 

i-/- 

3. seen on semen, sweat, saliva 

notseen 

4, Igm rviturally occuriry antibody 

IgB, does not occur rwturallg 


Blood group 

Antigen 

Antibody 

0 

H 

flnti fl, flnti 6 

B 

t.Pne/lates 

tpgnot^'^ 

B 

B 

finti fl 

BB 

fl,6 

Klo Antibody 


* vuOF and factor VIU are as?l louier in heoHhy group 0 individuals 

* 6ombay blood group Bate blood group with the ?ollou3irg antibodies 

- anti fi, ond 6 and anti H 

- Patients with 6ombog blood group cannot be transfused with 
blood groups Bj 6 or 0. 

- They con receive blood only from a Bombay btood group 




& 


s 


§ 
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Blood transfusion oo: 07 : 17 


• Blood bog: volume —» asOrrj/ 450 rri (¥or componerrtsi) 

• Pr(ticoa 0 ulants in O- blood ba 0 


AGO 

CPO 

CPO-A 

SW:^^n 

Acid 

Citrate 

CPD 

Sodium 

CHrode 

Phosphate 

+ 

Adenine 

Dextrose 

Dextrose 

Adenine 

€\lucose 

mannitol 

Shelf life 

Shelf life 

Shelf life 

Shelf life 

ai days 

ai days 

35 days 

4a days 


C 

p 

0 


Crtrate 

Phosphoie 

Oe>dT'ose 

Adenine 


onticoo^uJont 


buV^ to maintain pH 
provides nutrition 
substrate ?or ATP synthesis 


• Blood is screened ¥or ^oUouiirg disease be?ore transfusion 
I. Hep 6 

bJTIi®bilat©6tpfcSpTl9it€^ transfusion transmitted Infection. 

3. malaria 

4. Syphilis 

5. HIV 


I 

1 

2 


Blood components 

® whole Blood 

^ ^ 


00:15:28 




CD PocKed (D Fresh Frozen @ Cryoprecipitate ® Platelet rich 
EBCs plasma (FTrP) Plosmx (Pdp) 

* Components should be separated within 4 hours of blood collection 
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ftlood product 

volume 

Storage 

temp 

Shelf life 

use 

PocKedESCs 

3SOml 

a-fe^C 

CPo-aid 

CPO-fl'3fcd 

SA€im - 4ad 

Severe anemia 

1 unit- f Hb by Ig*!!. 

whole blood 


3SOnri 

a-fa"c 

similar to 

RocHedGfeCs 

Acute bloodless 

Fresh frozen 
plasma 

aoomi 

- IS^'C or 

lower 

lyeor 

multiple coagulation 
factor defciency 


ryopreeptto 
Factor vil' 

Factor Xlil 

Fibrinoyen 

vuiF 

ie 

10- 

aoml 

-le^Cor 

lower 

lyeor 

- Hemophilia fl 

- WOO 

- Hypoftorirogenerhia 

- Factor Xlll 
deficiency 

Gandom donor 

SO- 

ao- 

sdoys 

Thrombocytopeha 

platelets feOP) 

70ml 

a4-Cf^ 

oyitation 

e/latestpg 

Jf^gt Platelet 
by 10, OOO/ mm’ 

Siryle donor 


aoo- 

ao- 

S days 

1 unit- t Platelet 

platelet CSOP) 

300ml 

a4“C.with 

agitation 


by 30p00- S0,000/ 
mm’ 


* Lffe span 0 ? trQns?used E6Cs -»■ so - fao days 

* Infection -tronsmiHed by all blood producte —* malaria. 

* Btood componente most prone to bacteria] contamination Platelets 

Transfusion protocols oo:27:54 

I. Transfusion should commence lurthin 30 minutes of toKiry out of & 

frieze ® 

3L Should be completed within 4 hours | 

3. Size of micropore filter is no microns 

4. Size of needle used i8 - 
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Transfusion reactions 


00:29:48 


Transfusion reactions 


>r 


1 


immediate reactions 


Delated 


reactions 


- Febrile hemolytic blood 
transfusion reaction 

- Febrile nonhemolytic 
blood transfusion 


leocpon ui n/iT cuiTimoru 

- flUeryies 

- TUflLi (Transfusion 
related acute lury 
injur^ 


- Delayed hemolytic 
transfusion reactions. 

- Post transfusion purpura 

- 6iraft versus host 
disease 

- infections 


Massive blood transfusion (MBT) 


00:31:53 


• Oefin'ttion? Transfusion of patients ujhole blood volume within a4 

hours 

• Complications' 

C —* Coagulopathies CdilutionoO 
ft nnetabolic ftlKalosis<nr>c) 

T —* Hypothermia 
C -* Citrate towcrty: 

H Hyperhalemia —* arrhythmia 

Hypocalcemia 


tingling, 


numbr\ess 


* most common cause of death after m6T —* coagulopathies—^ OIC 


Transfusion related acute lung injury 


00:38:15 


S 



Transfusion Related Pcute Lung 'ojwg 

Oeftnitiorv Development of respiratory symptoms within hours of 
blood transfusion 

Clinical features' dyspnoea, tochypnoeo, fever 
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Oi?*(€r€niiflJ diagnosfeflC.OS - Acute respiratory distress syndrome 
6< - ray - Bilateral white out appearance in botH) 
fbthoyenesisi Klot corrpletely understood; 

HLA W Human 


neutrophilic 

antiyen 


-300—;— 

and transfusion 
medicine 


3.? Blood 


more common with FFP transfusion 


t.me/latestpgnotes 
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HEMOSTASIS 


Hemostasis - introduction 00:00:17 

- Irrpof-ttxnt factors ¥or hemostasis 

;r 

Vascular platelets Coagulation 


endothelial injury 

I 

vaso constriction 

i 

Formation o¥ Primary hemostatic plug 

I 

Clot 


Primary and secondary haemostasis 


00:02:12 


Primary haemostasis? 

0 platelet adhesion? 

i 

betuieen von uJillebrond ¥ordor 
ondgp lb - lx shape change. 


t.me/latestpgnotes 

gpllb-nia* 


a) Platelet aggregation? 

- by an interaction between 
gp lib - Ilia 



aplb- ix 

VWF 

platelet 


vascular 

endothelium 
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Secondtxnj Hemostasis: 


Coagulation cascade: 
Intrinsic pathtuoy 
XU -* XUo. 


extrinsic 
patViuioy 
Vll -> Vila 



• Vitamin tt dependent Voctors 
factor Sj 1 , lO, Protein c. Protein S. 


Tests in hemostasis 00;ii:2e 

D pto*dd?i0i^t&3Jpgnotes 

Mormol - IS - A loKhs / cumm 
decrease in platelet: TVrombocutopenia 

I - 1 

^ production | destruct'on 

i i 

6one nYUTOuu suppression ITP 

ey: fiplostic anemia 

ai) 6 leedirg time Cbt) 

MorrrtfJ : a- 8 mins. 


—► increase .in 6T: 

I ^ 

j platelet count 
^ Prothrombin Time 


- 1 

Functional defect 

0 ? platelets 


- Test ?or extrinsic pathway o? coagulation 

- Mormol: ll - lA sec . 

- t PT - VU deficiency. 
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4) flctWaied Por^oJ -thromboplas^ 4ime CRPTT) 

- Momal - 30 - 34 sec, 

- Test ¥or Intrinsic pathway o¥ coagulation 

- xil, X, IX, vili factors 

i 

Decrease 

i 

oPTT 

- Factor x deficiency, prothrombin, fibrinogen- PT, aPTT 
Protocols for coagulation studies 


00:17:56 


l) filuiays ta!Ke the sample in plastic syringe, 

a} platelet poor plasma for coagulation study. 

S) flnti - coagulant used - 3. 3H4. Trisodium citrate, 
green coloured cap. 

-Vials 

4) within ahrs of blood collection- coagulation test has to be done 
s) Sample is stored at room temperature. 

t.me/latestpgnotes 

Disorders of bleeding and coagulation oo:2i:32 

Haemostatic disorders 


platelet diwrder 




“I 

Func- 


Quantitative 

•i tional 

ITP i 

- Bernard Soulier 

- €(lon2mann*s 

- Thrombasthenia 


coogulat'on 

disorder 

i 


Hae- 


mophili 


i£X 


Vessel wall 
abnormalities 

i 

Oiognosis of exclusion 
® scurvy 
CD Ehter Oonlos 
disease 

CD Osier UJeber Eendu 
disease 


Difference between bleeding and 
coagulation disorders 


00:25:03 


.* 

c 

< 


Bleeding disorder 
I. fiutosomoJ 
m = F 

a. Clinically: 


coagulation disorder 
L X - linKed 
m »> F 
a. Clinically: 
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4. 


- petechiae 

- Haemorthros'iS 

- purpura 

- mucosal bleeds 

- prolonged bleediry a¥ter 
any 'T^ury 

- ecchymosis 

lab tests: 

3. PTC \ con be 

PLC n 

1 canbe 

6T j normal 

.T , 
pT i 

[ a¥¥ected 


aPTTJ 

^ normal 

dependiry on 
coagulation 
doctor deficiency 

eg! ITP 

4. eg! Haemophilia 


- Von uJillebrand’s diseosej have both bleeding 

Die fond coagulation de?€ct 

Immune thrombocytopenic purpura (FTP) 


00:29:02 


Type 11 hypersensitivity reactioa 

caused by anti-platelet antibodies. 

I -^ 


T 


t.m®datestpgnotes 

® 4 (o months 
( 2 ) Sudden onset 
(D usually children 
0 Preceding history o¥ 

Virol 'in¥ection 
® Platelet count i j i 
Cmarhedly reducedf) 

® Sel¥ limiting 

Clinical presentation! 

- Petechias, purpura, mucosal bleeds, yum 


chronic 

> to months 
insidious onset 
Rdolescents (adults) 

Mo Such history 

Platelet count that j j 
(moderately reduceeO 
requires £x! steroids 
immunosuppressants 


bleediry. 
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Lab -test: 

PLC 4 M 

&T 


PT 

flpTT 


Mormal 


—» -t- ^/e Coomb’s Tes^: 

- 6or>e marrouj aspiration (BirA) s rregaKoryocytic hyperplasia 

no 0 ? meyoKoryocyte. 


Bernard Soulier syndrome and 
Glanzmann’s thrombasthenia 


00:36:12 


0 Bernard Soulier syndrome 

- Deficiency of yp lb - ix or defect in platelet adhesion 

- lob tests' PLC - Mormal 

6T - increased 

pt'I 

oPTTjMormol 

- Peripheral Smear (p/s)- Giiont platelets. 

- Platelet aygreyation uiith ristocetin- abnormal 
flOPj collayen - normal. 

, t.me/latestpgnotes 

using Platelet aygreyatometer. 

Ristocetin: 

4 

Chemical: helps in ojctMation/interoction of 
‘VulF with gplb — lx” 
a) €^lan^mann' s thrombasthenia 

- X linKed recessiv/e disease. 

- m > > F 

- Pathogenesis: 

-* def iciency of ypiib- ilia 

defect in platelet aggregation 

- lob teSh 

-»• 6T -increased 

-* platelet aggregation with ristocetin - normal 
—» platelet oggregotion with AOP, Collagen - obnormol 


I 

Wi 

v 

a 

Z 

< 


Haemophilia <• A 


00:43:10 


- X linKed recessi\/e disorder. 

- m»>F 


li^/er 


- Factor Vlll Sunthesis 

^ Kidney 
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- Poiho^eryesfes Poctot* Vlll deficiency 

Quanti+aiive Qualdaiive 

i i 

90 >}, lo V, 

~ diniccJly hemorttitiosis andeodrymosis 

- lab -tests: &T, PlC, PT - Morma) 

aPTT T 


—* Factor V\ll assay 

1 

Defect can be: 

I- 

mild 

fa - 50 9. of 
factor VIU 


~r~ 

moderate 

l-S% 

levels 


Severe 

<i«of 

levels 


levels 

—* Treatment 

I— 

mild 


1. 

Severe 


i 

Desmopressin 


t.me/latestpgnotes 


1 

Hecombinont f oictor Vlll 
Cryoprecipitaie 


Haemophilia - B and Haemophilia - C 


00:48:56 


Hemophilia- 6 

- X linKed (m > > > F) 

- also Knoujo os Christmas disease 

- deficiencu of factor IX - Christmas factor 
-aPTT T 

- hemarthrosis 

Cx - FFP, factor ix concentrate 


Hemophilia - C. 

- flutosomol recessive (m=F) 

- def iciency of Factor xi 

-rpttT 

Para hemophilia 

- def iciency of Factor v 


Von willebrand disease (VWD) oo:62:22 

deficiency of von uJillebrand factor. 

- Sources*- 

® uueibel polode bodies. 
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Hei 



d) Endothelial cells. 

® megohoryocytes 

@ liver 

- me inhertted bleeding disorder 

- o/h/ol Pseudo hemophilio- 

Functiors viOF= 

0 platelet adhesion to endothelium (gp ib - bO 
0 CajTier for fouctor vill (stobdizes) 

- vuJF + foctor viii -t i/a “ lahr 
Factor Vlll alone -1 l/a= a^hr 

- 6oth coagulation and bleeding defoct seea 


Types of VWD 


00:56:38 


>r 


CJuantAative 


i levels 0? vwF 


1 

Typel 

Types 

i 

i 

-* me 

—* least cpr|P|i|^ 

-* fiutosomal 

—» fiutoson^ 

-* dominant 

—► severe 

—* mild 

de?iciervcy 

de¥iciency 

o¥ vuiF 

o¥ vtOF 



1 

Qualitative 

poor guolrty. 
Type a 

T-1 

b C 


me 


flutosomol dominant 


eiinicolly: 

- Petechiaej purpura, ecchymosis, 

- hoemarthrosis, mucosol bleeds, 

- menorrhagia. 


Lob diagnosfe: 
PLC' fJormol 
6T-T 


PT- normal 

oPTT-T 


Factor Vlll assay i 

E.lpfl - distocetin induced platelet aggregation 

i 

prolonged 


I 

G 

< 
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Disseminated intravascular coagulation 


01:01 l31 


—*■ OIC. aha- Consumption, coagulopathy. 

—► Causes 

- Preynoncy complication: 

- septic oboffon 

- omniotic Vluid embolism 

- Severe toxemia 

- Severe menir^ococcemiaS 

- 6ums 

- Cancers - fimL -m3 (acute promyelocytic leuKemio) 

- cancer colon, ftmcreos, rectum. 
Pathoyenesisi Endothelial it^ury. 

I 






Fibrinolytic cascade 

, ^ 
ftleediry 

blood clot 


Cooyulation cascade 

i 

Thrombin 

Consumption o¥ f] 

I GbC yet destroyed - Schistocytes 

cooyulation factors “* Consumption cooyulopathy 

Clinically - massive bleediny. 

lobtesb t.me/latestpgnotes 

—*■ p. smear - Schistocytes / helmet cells 
- Fraymented red cells 

-► PLC- i 
BT -■ 

PT 

OPTT 

—* Fibrin deyradoiion products (FdPs) - 

breoK dOLun o? Vibrin produce - 0- Oimers. t 

1 

most speciVic test ?or OIC. 

EX' _ Treat the cause 
- FFP 
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01:09:16 


34 HenWasfe!^^!^ 


ifiCiita: 


Disorder 

PLC 

6T 

PT 

flPTT 

Exlra 

frernord 

KJ 

t 

M 

KJ 

Cj) Platelet o^^regate ujith disto^ 

Soulier 




cetin ahfwmoJ 






(D e^ioM platelets 

^lan2moLnn*S 


t 

KJ 

KJ 

(i) Platelet aggregation ujith flOP 

Thrornbttsthenifli 





(D Collagen obnormojitg 

ITP 

1 

t 

KJ 

KJ 

emfl megoKaruocute 

TTP 

1 

r 

KJ 

Ki 

/schistocgtes 

1 reticulocgte 

HUS 

i 

T 

M 

M 

Hemophilia-fi 

M 

KJ 

KJ 

T 

Rictor VlU 

Hemophilia - 6 

M 

KJ 

KJ 

t 

Fador IX 

Vim 

KJ 

T 

KJ 

t 

21PA' obnormoj 

Die 


T 

t 


D- Oimer 

Vdomin h 

M 

M 

t 

t 


deRctericu 


Votsculor disorder 

M 

KJ 

KJ 

KJ 
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PRACTICAL HEMATOLOGY 


Bone marrow examination aa:oo:58 


• 6one morrou) needle 



- 6one rmrroLu needle 


< 


tepiration 


6'opsy 


Mecdles used ' 

Salah's needle "l &one marrow ospirolion 

wirra needle /t.me/latestpgnotes 

Jamshid'i needle bone rrarrow bjopsu , 

Site! iliat crest, PSiS - posterior superior iliac spine, sternum 


• Ory tap * 

- Dry tap on bone marrow aspirate 6one marrow biopsy 
•* Causes 5 Bplostic anemia 
myeloftbrosis 
Houry celi leuKemia 
myelophthisic anemia 

• Mormol bone morrow aspirate 
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.=T« l*Kl 


MormoJ bone morroiju biopsy 



celluJari'ty on 6m = loo - Rye 
eg: i? patient age = 3Cg 
% celluJaritu = 100-30 
= lOfli 

icRt celis, 30% ¥at 
Peripheral smear 


MormoJ Peripheral smear. 

©u 




Jilt 

O ®0a®0 


00:06:53 


• Components '< 

- E6CS 

- platelets 

- 6and ¥orms > precursor of neutrophil 

- monocytes ■ tsidney shaped^ non-yronulor nucleus 

- Lymphocyte : small cell, non-yranular cytoplasm ord nucleus 

- Eosinophil: br ich red granules, spectacle nucleus 

- 6asophil s dorK bluish granules, obscured nucleus 

- Meutrophil 

* Peripheral Smear of malaria 


Malaria 





icMicwi (jtSr li^ ^ 
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- Impor-tont ?orms i 


35 Prad|Jcal_J^E^fZi!i!^ 

Hematology 


• Eir^ ¥orm o? R Falciparum and R '/ivoji 

• O ^(T©^ O 

• SiametocyVe o? R Falciparum 

'PoJ 

■Ar Bone marrow aspirate in Leishmaniasis 

f, 



Characteristic ftndin^ on aspirate 

L-> LO Bodies with douderab®/J||^e9tfa^OteS 


Vacutainers 


00:10:31 



© Red Cop 5 Plain viol 

uses '• en^^jnne sludieSj hormonal osscajs 

© Vellow cop: e\el separator 

uses! enhances separation o¥ serum, 
enzyme studieSj hormonal assays 

@ Lavender cap '• EOTP 

chelates calcium 

uses! Peripheral smeorSj C6C 

6SE determination by uiintrobe’s 
method 

© &reen cop: Heparin 

uses! Osmotic ¥royility 

Immunophenotypiny, A&e(. 


£ 

I 
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(D P inK cap s 
© 6lu€ cap! 

® Sirey cap ’ 


eOTfi 

uses; In blood bonKs ¥or cross-rm+chtng 
Cttfate 

Chelates calcium 

uses i £SE. determination by uJesteryren’s 
method, 

CooyuJation studies. 

KlaJ- - Sodium ^Huoride 

inhibits enclose —^ inhibits ylycolysis 

use ! blood Sugar estimation. 



Instruments 00:17:40 

• Sohli's haemoglobinometer 



- use! To measure Hb levels 

Princ'pte = Hb is converted to acid hemotin by the addition o¥ 
O.IKJHCL, 

• Improved Heubouer’s chamber 


Neubauef's chamber 

KS WHi el thtgrtd HittrtWKirt CMited 



D arm tti« grid aiiarv KBC in cwitt 4 


UJ6C count c fj X so / cumm 
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- G6C. count = Nl X tOjOOO / cumm 
Thonna. Pipet 

Thonu Pipe! 


KDC 

f m-pjiti _ 


3 


PiMr hll 
‘ ttf~n 


. u 

] S ] 


UJ6C. 

white bead 
marHing • 0.5-I-II 


E6C. 

- red bead 

- morhirg: 0.5-noi 


Flow cytometry 


00:20:55 


*=low cytometry 

tjTie/laf&§ra notes 


CZ3 



Principle '• 




luhen incident light ¥alls 

t^hT 


C>e?racted 

i 

Forward scatter OFSC) 

1 

Cell size 


Ee^cted 

i 

Side scatter CSSC) 

i 

Cell granularity 


& 

4' 

s 
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• morvocytes ’ 


Ron cytofnttTf 



Viiyh FSC 
lowSSC 


• Meutrophils! high FSC 

high SSC Ooeeause o? granules) 




Lymphocytes: 


low FSC 
kJLuSSC 


• In fimL, myeloblasts ’• high FSC 

high SSC 


t.me/latestpgnotes 
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BLOOD VESSELS - VASCULITIS 


vtxsculrtis —► inflanvmtion o9 vessel ujoll 


Vasculitis - classification 


00 : 01:20 


Chapel hiU dassiftcation 


4^ ^ 

Loroe vessel medium vessel 

i i 

• cell arteritis • Polyarteritis KJodosa (PAnD 

• Tohoyosu • tSouKxsahi disease 

arteritis ■ feueryer’s disease 


V' 

Small vessel 




T. 


imfriuAe conTkplex 
nnedia-ted 

1 

Henoch-schonlein 


Rouci immune 

i 

• lOeyener’s 
yramlomatosis 
purpura (hsp) ^ /i x x • pnicroscopic 

I *7 ^ t.me/latestpgnoTe,s S. 

* Soodoosture polyonautiS 


etoodpasture 
syndrome 
• SL£ 


Antibodies in vasculitis 


Chury strouss 
syndrome 


00:03:50 


t-RMCfl 

fcytoploSmicO 

i 

flnti - pea RMCfl 
(directed ayainst 
proteinase a) 


1 

P-fisiCfl 

(Perinuclear) 

1 

ftnti - mPO fVJCR 
(directed ayainst 
myeloperoxidase 
yronules) 


S 


for more notes join our telegram channel "latest neet pg notes 
2020" or search " t.me/latestpgnotes" 
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M 


Leavel^^bac 


Three patterns ofANCA 



p-flMCA © in ! • microscopic polyangiitis 
• Churg strouss sytvtrome 

c-fiMCfl © in ! • uJegener’s grotnulorriatosis (t-fiWCA > p-flNJCfi) 
fttypical flMCA © in = • fluto imrrurve Hepatitis 
• I® eiiiarg cirrhosis 


fiuto immune disorders ooHh © fWCA 


• SL6 j 

• ulcerative colitisj 


usually 

p-RMCA© 


• nnti€ilp,t|ri^^|lj^gfeig^pgft^0i|)g9brar^ 
" Seen in etoodposture's syrvdrome 

• flnti endothelial arttibody‘ 

- © in houjosahi disease 


Giant cell arteritis 


00:10:03 


CD 

CA 


- Large vessels involved 

-* o/h/a Temporal arteritis 

- nnc vasculitis in adults / elderly -average age > SOyr. 

- me vessel aWeeted —* Super^ciol temporal artery 

- Other vessels ^ Ophthalmic artery, vertebral artery 

--c features: * Headache (me symptom) 

• Jauu pain 

• Jau) claudication (most Specific Symptorn) 

• BVndness (ophthalmic artery involvemenO 
associated LOith Polymyalg'ia Rheumotica 

• I ESe. 

- Histopathologyj Biopsy ofi involved vessel. 

• 6(iant cell 

• granulomatous inflammation 

• Fragmentation o? internal elastic lamina 



—• XEMfHAtp 
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Takayasu arteritis 





t»>«T 

UU4 


00:17:06 


o/k/ a Aortic arch syndrome 
me vessel a^^ected: Subclavian ar-tery 
Least common vessel a?^ected: Coronary artery 
K/a Pulseless disease 

Clinically - loss o? pulse in the upper e>dremtties 
f^e ^ < 40 yr. 

Histopatholoayi - Intimal thicKening —* Luminal narrouJing 
- ^(ranuJomatouS inflammation 


e^iont cells 







■ ■ 




*4 


Polyarteritis nodosa (PAN) oa: 20:26 

- Type HI hypersensitivity reaction ! 

immune compleit mediated vasculitis 

- most vessels con be afl^cted esccept Pulmonary 
“Lung is spared” 

- Con involve - Livefj Kidney, heart, 6ilT 

- Kidney can be afl^Iected —*bat eilomerulonephritis not seen • 

- mCC ^ death —► Renal ¥aili ""<> & 

i 

- me type o¥ vasculitis ujhich con leaa to mono neuritis TTXAlfiplex b 

- 307) patients ore H6sfig 0 

- p-fiMCfl © ; 
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LeaveT^e^bac 


- Histopaiholo^y^ ■ SegmerAoJ -tronsmuroJ necrotizing inflamftvxtion 

ftbrinoid necrosis 

• inflarrvYvxtorg inftHroAes seen in oJl 3 layers o¥ 
blood vessel 

- fill stages o? disease Ciin be seen in a vessel at the 
some time. 



itfcTiWif 'tec-w*, 


vwtt 


Kawasaki disease 


00:27:47 


- oho. mucocutoneous lymph node syndrome 
h Coi^unctivitis Cbilotero! - non suppurative) 
fl —» ftge 4 4 yrs. (nnc vasculitis - causing death in childrerL) 

w W^Tei/latestpg notes 

R —* Rdenopathy CcervicoD 
S Strauuberry torgue^ Shh roshj Sooellirg 
fl —* Rnti endothelial antibodies 
h Coronary artery involvement ^ 

I I platelets. 


tsRu»SRtM s-iWoeome. 


ViHCiitA) 



* FffiTff > 1022' f 

* StJTuvfrfiTV Tongue 
•^Lfps 

Ctfivlcil 

Lymphfldffiopjthy 


‘ Superficial 
Sklfl Layers 
DcMLiJinia^e 
Eaeify 


& falm 

' ftripHcral Edema 
C* Usually ChEWrmi5 Years Old) 


CofiJunrtivjT ^drte« 
* Ifftcabirity 


Ca^uic Com pflcatiort* 


iC Com pfli 
in&-20X 


■ Occasiofial IfTCerniitcent 
Mcky /'3D F^in 
Aa^lated ivl^K Mi 


* ^5h CK«r Tmnk 
& RfHfieal Area 


- Histopathologg - Transmural irvflommation 
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36 

Vasculitis 


■w 


Buerger's disease oo:32:37 

- middle a 0 ed male smoKers 

- a><la Thromboor^iitis obi Aerors 
" flssociaied luAh HLA 6S, fl9 

- HLfi 6ia is protecdive 

- Con involve orterieSj capillaries, nerves pain?ul lesions 

- Clinically; • irrtermiHenA claudication 

• test pain 

- Histopoiholoyy; - Kleutrophilic microobsccsses 

- €(rarvulomatous inflammation 



Microscopic polyangiitis 00:37:14 

- Small vessel vosculAis 

- olsa leuHocytoclostic vosculAis 

- p-RrJCA© 

' iMdney and luny con be aWected 

- Silomerulonephrrtis @ 

- Clinical features; • erlT, rtidney, SKin problems 

- HistopoJlTOloyy: • Segmental inflammation (rarely transmural) 

• Mo granulomas 

• fill lestonstvifi^/tet^ftp^ notes 


Wegener's granulomatosis 


00:43:46 


- MOLO K/a eronulomatosis luith polyangiitis 

- Triad: ^ Lesors of upper ^ loujer respiratory tract. 

• SinuS'AiS 

• Otitis media 

• Lung involvement 

- voscul Ais 

- tSidrvey involvement 

• Focal necrotizing glomerulonephritis 

• Eapidly progressive glomerulonephritis (fePSiM) 
if only lurg involvement LimAed loegener’s granulomatosis 

- c-flMCR @ Cc-flMCA > p-fiMOO-► 9Stl cose 

- Histopathologg: 

• e^ranuloma with giant cells 


a 

m 

« 
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Churg Strauss syndrome 00:44:08 

- al^a flherg'c gromkxrvxtosis uiHh argiittei. 

- Associated uiith ftrorvihial asthma, Eosinophilia her^ce allergic. 

- Clhicallgi €vlT ^ sKh problems 

- p-AMCA© 

- me cause 0 ? death —* Cardiac ¥ailure 

- Histopathologgi Klecrotizirg grariulorTYvs 

Henoch schonlein purpura 00:45:53 

- Type 111 Hgperserisrtivitg reaction 

- Igfl mediated vasculitis 

- Platelet count {P) but purpura seen due to vosculvtis 
" me vasculitis in children overall 

- Clinically Conchy abdomirvxl pain, arthralgia, hidneg disease, non- 
polpoble purpura Cmc site buttochl 

- Hvstopathologg! IgA deposition in the vessel luoll 

Behcet's disease 00:46:34 

- Small vessel vasculitis 

- Con be hlA 6S, 6-9 associated 

- Meutrophilic Vasculitis 

ctranulomatous vasculitis? Ciiont cell, Tahogosu, Churg strouss 
syndrome, uiegener’s granulomatosis, Buerger’s disease 
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1 . 



Normal histology of blood vessels . nn o2:03 

- flU blood vessels have 3 layers = 

- Tunica intirra lined by endD-frielial cells. 



- fill vessels except capillaries ore lined by these 3 loyers = 



ptestpg notes 


Sclerosis 


00:05:53 


I - 

monchebery’s 
med'ioJ ca]ci¥ic 
sclerosis 


I l 

fttherosclerosis Arteriosclerosis 


nnonchebery’s rncdial calciftc sclerosis i 
—► Clinically insigniftcont 
-* fiye (>50 yrO 

—* Involves tunica media and interrol elastic lamina 
Dystrophic colciftcation 

Stain ¥or calcium: 

0 Von hossa 
a) Alizarin red stain >[. 

- Colciftcation appears basophilic lumen with RfiC’s 



s 

8 

& 


s 
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Arteriosclerosis 


00:09:17 


K 


TViicKening or hardenir|g of arteries. 

I ^ 

Hyolirte 

- Seen in patients With 
benign htm, om 

- Pinh homogenous, 
glassy appearance of 
arteriolar uooll 



Hyaline artertosderosts 


t.me/latestpgnotes 


Onion skins in medicine 


1 

Hyperplastic 

- Seen in patients with 
malignant HTM 

- Hyperplasia of the uooll 

'i' 

Smooth muscle 
proliferation 

- Concentric laminated 
thicKening 

H^e 

D onion SKin appearance 
a) Rbrmoid necrosis 



Onon shin appearance 


00:14:23 


0 HPfc of malignant HTM (blood vesseO 

3l) Mer\/e biopsy in chronic inflammatory demyelinating polyreurop- 
athy (onion bulb) 

a) 6iopsy in primary seterosirg cholangitis. 

4) Spleen in SL£. 

s) X^ifay of bw'irg's sarcoma, 

Q Electron microscopg of Toy Sachs disease. 


Pathology * v2.0 * Mairov/ * 2020 


Scanned with CamScanner 












Atherosclerosis 


Oeposrtion of on oAheromatous pIaa|ULe in -the vessel wall 


37 BlootLVessi^j^^iE™ 

Sclerosis 


00:16:41 


j: 


RisHi factors 


a 


Klon-modiftable 

' 

" mole gender 

- Family history 

- Type fl Personality 


modiftoiile 
Sedentary lifestyle 
Obesity 

Hypertriglyceridemia. 


Om/wTfJ 

SmoKiriy 


fldAttionol risK factors 

0 Infections - Cmv, chlorrydio, Herpes 
a) Lipoprotein (fl, flPO 6-100, flPO fO 

3 ) metabolic syndrome. 

4) Hyperhomocysteinemia. 

t.me/latestpgnotes 

Pathogenesis of atherosclerosis oo:20:07 

- tesult of endothelial injury. 

- Response to injury hypothesis 

dish factors 

Vascular endothelial ir^ury 

ficcumulation of Ipoprotein - LOL and its oxidized form 
monocyte adhesoa 

Smooth muscle migration from tunica media to intima 
and proliferates. 

“ Meo - Intimo! hyperplasia” 

formation of on “ fttheronrvxtous Plopue” 

-*■ Earliest lesion - 'Fatty streoK’ 

I mm yellowish lesion. 




< 
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Atheromatous plaque components and types of oa:24:oo 

plaque and complications 




^ — FIRUSM? 

B ip^piigii 

R bfi sA 

BiA HScAan. HmeAEAn 

IB—icrv^ rfim 




S^ICU 



(HhefomoAous plaque comporienH 
Fibrous cap 

- Smooth muscle cells ard collagen 
Shoulder j 

- Cellular OLfea. comprising o¥ smooth muscles cellSj macrophages ard 
T-Igmphocgtes. 

Mecrotic core > 


- dead cells 


- L'pid laden macrophages 

t.m^/latestpgnotes 

Foam cells 
- Cholesterol cleats. 


Types ot plaque: 


a 


Stable 

i 

Fibrous cop Vorms most o? 
the plaque 


Vulnerable (unstable) 

—* tJecrotic core ¥orms 
most of the plaque 
—* more dangerous. 


^ Complicotioris in plaque: 

ra 

I fi - fineurgSm 

C - Cahiftcation 
i u - ulceration 

I T - Thrombosis 

’ £ - Embolism. 

—* Vessel af^ction by atheroscleros'is : (bescendirg order) 
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Abdominal > coronary > popliteal > descerdir^ > circle o¥ 
aorta artery artery thoracic uiillis 

aorta 


me, vessel 
a¥^cted 


least comon 
vessel aWeeted 


37 Bio 


Sclerosis 


Aneurysm 

ftulyiny / dilatation o¥ a vessel tool’ 

I 

True 

Involves all 3 layers o? 
blood vessel 


00:29:44 


I 

Pseudo/fdlse 
due to extra 
vascular hernatoma 
communicates uiith in 
vessel Lumen 
—» me. cause: post mi 
rupture 


-* me cause o¥ aortic aneurysrrv atherosclerosis 
syphilitic aneurysm '■ 

oKa teutic aneurysm. 

- occurs in tertiary syphilis, t.lTie/lateStpgnOteS 
usually aWeets oscendiry aorta and vasa vasorum. 
Tree-barK oppeorence 


1 


Lung 

histoplasmosis 


I 

Syphil'ttvci 
aneury^ 

myertve aneuirysm: 

- Caused by Staphylococcus aureus. 
Occurs in femoral artery. 



a 


£ 

< 
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VASCULAR TUMORS 


Classiflcation of vascular tumors 


D0:00;13 


foeni^n 

• Hemar^iomcL 

• Lymphangioma 

• €(lonnus -tumors 

• Pyogenic 
granuloma 

• fiaciUory 
argonviAosis 


intermedioie 
tSaposi sarcoma 
Hemangioendothelioma 


I 

mol'gnant 

• Angiosarcoma 

• Hemangio¬ 
pericytoma 

• Lymphongio- 
sorcoma 


Hemangioma 


00:02:36 


i: 


1 



H ^ 6. s - Proliferation of small blood 

\/essels. HPe. s Large dilated vascular 

spaces 

—» Con be associated uiith 
y/on-Hippel Lindau syndrome 
Cgene on chromosonne s) 


Capillary 

- usually in children 

- Shin involvement. 

- Self regressirg. 


Cavernous 

Involves internal organs, liver 
and Spleen 
Mot self regressing 


CL 


tj 

< 
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Lymphangioma 


00:06:32 


Proli¥eraHon o¥ lymphatics 
a Types: 

(T) Capillary lynnphargtorria 
@ Cavernous lymphor^toma 

> 1 - 

Cystic Hygroma 

Bssociated with 
“Turner’s Syrvdjrome” 

Mo C6CS in lumen 
lymph - pinhtsh in colour. 



Uymphorigioma 


Pyogenic granuloma = 


ft/lVfl granuloma graVidorum 

red pedunculated lesion occurs in pregnancy. 

Con regress post pregnancy 


ftocillory angiomatosis: 

flssQciatcd,wi^ tortonella henselae 

. m e/fatesTpg notes 


inVection 


eOorrus tumor 


Extremely pain¥ul tumor. 

a?^cts glomus bodies in pulp o? dgits, 

(Thermoregulation bodies ) 



Kaposi sarcoma 


00:10:54 


and noC malignancy in HIV patients 
Organism '• HHV - 6 (Human herpes virusi) 
HHv-e associated 


1 

1 

1 

1 

haposi 

multicentric 

Primary 

Plosmoblastic 

Sarcoma 

costlemon's 

eWusion 

lymphoma 


disease 

lymphoma 
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4 Types o¥ Koiposi’s sarcoTTvx. 


1 ■ 1 ; 
Chronic/ 1 fiVricon/ 

Classic/ I Endemic 

* 

European 1 

t 

t 

i 

i 

Hiv0je ; Hiv0je 

; ^ 

Transplant 
associated 
/ Immuno- 
supressed 

HIV 

associated 

Hiv@ve 

Shin is ; Lymph node 

Shin, Lymph 

Shin, Lymph 

involved • involvement 

t 

Mode, Visceral 

Mode, Visceral 

t 

t 

orqanS 

orqans 

elderly ; <40 yrs 

any age 

ary oye 



haposi’s sarcoma. 


Angiosarcoma & IyinphangioiaP3S'il^^®^^P9*^^^®^ oa:i7;i2 


38 


Vasfcijl flr 

Tumors 


Con a¥^ect sJ<iin, liver. 

Hepatic, angiosarcoma associated uuHh 


D pvc. 
a) Rrsenic 
a) Thorotrast 


IHCnnarKer s 

viOFj ¥actor villj CO % VE^F 


Lymptvingiosarcorna! 

USualiy occurs at sites o¥ = 

D Chronic lymphedema 
oL) Post modifted radical mastectomy patients. 


V 

m 

tj 

< 
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CARDIOVASCULAR SYSTEM 


Introduction oo:Q1:15 

“*■ Heart lined by 3 layers 

(T) &pi/pericardium - outermost layer. 

CD myocardium — middle — muscular layer. 

CD Endocardium - innermost. 

Ejects o¥ o^irg on hearts 

® Lipotuscin depositioa 
@ Basophilic deyeneration o¥ cardiac myocytes. 

CD Lombl's excrescences. 

® ^ amount o¥ cpicardio! ¥at. 


Heart failure 


00:04:44 


4 : 


1 


Lett Heart Failure 
Causes: -* Hypertension 
-* IHD 

\ 43 Kular heart 
disease 

r-1- 


1 

(light Heart toilore 

t.me/latestpanofes . 

—* mc?tause: Lett sided 
heart tailure 
—► me. cause o? isolated 
Right heart tailure 


Lungs 

h'idney 

Brain 

Pulmonary hypertension 

i 

i 

i 

£¥¥ects: Organ congestion 

Heart ¥ailure 

Acute 

Hypoxic 

® LrJer- Chronic venous 

cells 

tubular 

Encepha¬ 

congestion 

(hemosiderin 

laden 

necrosis 

lopathy 

1 

macrophages) 



"Mutmeg liver* 

i 



@ Spleen: Congestive 

Prussian blue 



Splenomegaly. 

stain 



1 


etomma ^ondg bodies 

i 

- Calcium 

- Vibrosis 
i-HerooSiderin 


w 

I 

S 
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Ischemic heart disease 00:10;14 

—* 4 coAe^ories: 

® fin^irvx 

(2) myoaxrdkxl Infarction 
CD Chronic ischemic heart disease. 

® Sudden cardiac death 

royocordiol Irvfarctions (mO 

—* fin area of coogulative necrosis in heart 
Caused by acute plaque change 


r- 

Tronsmurol 



- 1 

Subendocardial 


i 


Invol^s oil 3 layers of heart, 
- most conrmon 
- oKa ST segment elevation 
infarct 


1 

Involves only the 
Subendocardial Mre 
- oKa Won ST segment 
elevation infarct 


nnt vessel affected in ml: Left anterior descending artery. 


t.m e / l at e stpgnot e ^ 


Left anterior 
descending artery 


> 


Eight coronary 
artery 


> 


Left circumflejc 
artery 


(domlr^! Wot all points ore covered in the notes, especially conceptual 
explanations. Please use the notes in conjunction with marrow edition 4 
Videos. 

Myocardial response (in conjunction with hypoxia) 00:15;02 


Feature 

Time 

• Onset of fiTp depletion 

Seconds 

• Loss of contractility 

< a m ins 

• flTP reduced to so?l of norma! 

lo mins 

• BTP reduced to I0?l of normal 

40 mins 

• nnicfON/ascular 

I hour 
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morphoto^i^i changes in hear+ a¥ter ml: 


lOrthin hoi? on hour 
a?^er hal¥ on hour 
For 4 hours 
-* In r* a4 hrs 

—^ In 1-3 days 


—* In 3-7 days 


“* In 7-10 days 
—* In to-i4 days 

^ > a monihs 

Histopathology 

—*• ml turthin 1-3 days. 


Ityury is reversible. 

”*■ It^ury is irreversible. 

“*■ no gross changes 

- early neutrophilic in¥iHra.te 

- Contraction band necrosis. 

”*■ coagulation necrosis and 

interstitial irrfirtrote o¥ 
neutrophils 

“*■ - disintegration o¥ dead 

rr^oViberSj dyirg neutrophils 

- early phagocytosis - 
macrophages 

granulation tissue at margins. 

- ujell established granulation 
tissue 

- Collagen deposition 
“*■ Dense collagenous scar, 

t.me/latestpgnotes 

00;25:00 




ml less than la hrs con be detected by 
TTC Stain - “Tripheryl tetrozoUum chloride'' 


^ ii 4 rc 
4J<by 

feriP- 

1iU.h«^Vc 


.s 




Palholc5gy - v2.0 - Mairow 4.0 * 2020 


System 


Scanned with CamScanner 












260 Cardiothoracic 
Pathologies 


39 


edbac 


- Stains cut Surface o¥ heart uirth TTC 


4: 


Mecrotic/ln?arct 


- 1 

NJormal Heart 


Pole/yelloui cotour 
Cbecouse o¥ toss o? 
dehydrogenase"] 


6 rich red cotour 

i 


Getoins dehydrogenase 
activity. 



I 

9 

ta 

■g 

S 


Clinical features, markers and complications of MI 


6 C€i charges: 

@ T uiave inversion. 

(D PathotogicaJ Q luaves. 

fttochemicol morhers a?ter mi: 

0 UOH — S iso enzymes (loh p, a, 3,4, SD 
-* Ktormol: LOHa > LOH 1 
in mi: lohi > LOHa -♦ loh Rip. 

@ myogtobin 

-* earliest to increase a¥ter mi 
—» r\on — speci?ic maTKer, 



00:29:42 


(D Tropon toi I and T 

—* measured in blood levels 
—» most speciVic morher —> Trop I 


® Ch-me 

Level raises in mi 


Complication: CfiCT GflPlO - mnemonic^ 
® fineurysm 
@ Contractile dysfunction 
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(3) Thrombus 

@ \/errtricular ?ree luall rupture 
© flrrythmios 

- Wtthm I hr —► ventricular fibrillation 

- flf^er I hr supraventricular tachycardia 
© Pericarditis 

"Oressler’s Syndrome” 

i 

Post ml fibrosuppurative pericarditis 
Occurs within a-3 o? nni 
—* flutoiiTvnune reaction 


Ischemia reperfusion injury 


00:36:35 


fifter stentiry or treatment of a patient for mi 

1 

Symptoms yet worsened 

i 

ischemia reperfusion it^ury 

1 

because of free radicals, complement activation 

t.me/latestpgnotes 

Con^txction bond necrosis 


Carditis 


00:36:51 


I 

Pericarditis 

Pericarditis! 


myocarditis 


1 

Endocarditis 


Pcute 


Chronic 


1 

Exudation of fluid 


© Serous - watery exudates 
£y, SLE, 

@ Fibrinous exudates — mc 


@ 

© 


Ey. ewo, ml 

Pus in infection lil-ie bocteriolj viral etc. 
Caseous exudates - T6 
Haemorrhayic exudates - maliynoncies. 


1 

Con cause fibrosis ■ 

Ifl 

a 

« 

* 1 

Chronic 5 

Constrictive 

Pericarditis 
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l/iteaveWe'36ac 


Myocarditis and endocarditis oo:42:io 

myocarditis! 

- me helminthic cause: Trichinetla spiraJe. 

- me v/rrus: Coxsochie ft ^ 6, Herpes 

endocarditis: 

© Bheumaiic ?e^/er and dheumaiic heart disease 

- Immunolcgicaliy mediated muHi System disease. 

- Type II HypersensitWity reac+i'^^ 

- flye: 5-15 years 

- usually occurs a-a ujeeHs after sore throat with 
P hemolytic Streptococci 

1 

[Strain: 1, 3, S, (o, IS3 

—» Streptococcol m Protein cross reacts withylycoprotein in heart and 
joints. 

i 

"molecular mimicry” 

—» me valve affected - mitral valve 
—* Least common valve affected - pulmonary valve, 

-* in aoltfil’S^latjdfitpfiPtlO-tftiSral r^uryitation 
—* in chronic rheumatic heart disease — mitral stenosis. 


Revised Jones criteria do:47;16 

major Criteria: 

© Joints - miyrotory Polyarthritis - (Mon erosiv^ 

® Subcutaneous nodules - (Painless, extensor surface of palms and 
soles) 

® £fythema morymatum (except face) 

® Sydenham’s chorea 
© Carditis fi^ericarditi^ 
minor criteria! 

- Fever, Poly arthralyia 

- I eSE. ^ CG-P, proloryed PE. interval 


Morphology of heart in RHD 


00;50;14 


© Rschoff bodies: 

- Pathoynomonic for (iHO 

- Consist of lymphocytes, ploSma cells, yiant cells, fibrinoid necrosis, 
colloyen 

+ 

cells with wa%y, slender, ribbon liKe nucleus 
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System 


i 

"Caterpillar cells* 
“AntischKoou cells* 



@ aread and butter pericarditis. 

CD mcCoJlum plaques/Subendocardial jets 
- Posterior wall o¥ le?t atrium, 

® In chronic rheumatic heart disease. 

I -; 

Fish mouth stenosis Button hole stenosis 



^ UJavy 
nucleus 


- because o¥ ¥ibrosis and mitral stenosis. 

® Vegetation: 

- small, iworty, verrucous vetjdTl^^tetGStpgnotGS 

- alor 0 the lines o¥ closure of valve leaflets. 

- sterile 



Small warty sterile 
vegetations. 


Infective endocarditis (IE) 


nO:57;43 


I - 

Acute IE 

® Occurs in previously norma! 

heart valves 
© Caused by 

Staphylococcus aureus 


Subacute IE 
® Occurs in previously 
damaged heart Vah/es 
® Caused by 
Streptococci 


Q 

H 

S' 

D 

tj 

< 
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D 


'S 

8 


For ditigtvjsisj DuKe*s criteria. 

IOC; Blood Culture. 

Clinically^ 

- ¥e\«r 

- we^ht loss. 

Splenomegaly 

- Eoth’s spots (retina! haemorrhage^ 



1 £ 


f vegetation 


" Osiers Modes 
- Ooneuooy lesions (pain¥uj) 

—*• me. infected valves: mitral ond aortic valve. 


vegetations: 

Large, bulKy, irregular, friable, destructive, infected vegetations 

i 

along the lines of closure. 

Non-Bacterial Thrombotic Endocarditis - 

NBTE, Libmann Sachs endocarditis oi:oi;4s 


MBTE: 

- Patients tuith debilitating diseases liKe metastatic carcinoma of 
pancreas, fimt-ms, 

- small flat vegetations abrg the lines of closure seen. 


Libman 



notes 


Seen in SL£ Patients. 

—* Small - medium sized, sterile vegetations 
Seen on both sides of valve leaflets. 

(me on under surface) 


FiginT 12*25 C nnipuriioti af the faur rnjjar farm* of 

mfUtm rndotinTrtii. ifc, u^hn^ 





Thf KvlrrfcfaiBilIckrari I»ffflbrr»Inc«nlllt»(IE)t}iically 

•m ill, I" \fn'M-aKm|jilie ^ ^ vatvcatipi llutranfilnitlttntitlbt 
liDciofckMi&coftttcvnhc 

aw *n i j 111] bpi^ iPi tmm 


NVib jcterbi_ 

rniloiiinljth (NBTK) r\ j^cnlly 
cxlubtfiuiuli. I Utilvqzrtnth^u. 
jILKiieilnl lltc Iiiicof cK'hiq< 
OiKii iium nm U (i wiii 


f iili«r i>r h^tih %liln of tlif ^ 4U r 

jf1rf\ nrtl^r'vilirrr tXltlhc nKltV;irtkil 


Wft 
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Csi 

System 


23B .... 


Cardiomyopathy 


01:04:54 


I 

Oil died 

Cardtonnyopathy 

Coon) 


I 

Hyper-trophic 

Cardiomyopathy 

ChocitO 


I 

Bestrictive 

cardiomyopathy 



Dilated cardiomyopa-thy: 

COLiSes: 

© Idiopathic C> SO%) 

© filcohol 
© post partum 
© myocarditis 
© Oruys! fldriamycin 
® Haemochromatosis. 

® 6 tenetic mutation o¥ 'Titin” - largest tsnooun protein in human 
body. 

—► Dilatation o? all 4 chambers o¥ heart — “Flabby hypocontractiny 
heart” 

t.me/latestpgnotes 

HOCM and restrictive cardiomyopathy 01:0&:13 


HOCm: 

Causes: 

© €venetic: P myosin heavy chain. 
-* me cause o¥ sudden cardiac 
death in young athletes. 
Selective hypertrophy o¥ 
interventricular septum 

i 

“Sonona split con?iguration” 

HP& 



ftonona Split 
conViguration 


Kypeitrophic CidiomyofMlPiy 



NarmdH»ftl 


- myo?iber hypertrophy 

- "Helter shelter rr^o^iber disarray” 

E.estrictive cardomyopathy: 

Causes: 

© Amyloidosis — mc cause transthyretin amyloidosis 
© metastatic cancer 
© Sarcoidosis 




s 

s 

B 

s 


Pathology • v2.0 • Marrow 4.0 ■ 2020 


Scanned with CamScanner 














Actiw frpQCe 


266 Cardiothoracic 39 
Pathologies 


® f'ny^ranulornoAouSlesioa 
(D LoeWler endoradiahon 
© Stterodenrvx 

® Maenrocht'OfTvxtosis — dilated > restricted 
ToHotsubo cardiorr^opathy; 



- Sudden emotional distress. 

- Shape 0 ? leVt ventricle becomes 

1 

Similar to octopus trap 


Cardiac tumors 


mccArffla/^at6Stpfip£^k6^ 0-^ 

—» me. primary cardiac tumor — myxorm 
—* me primary cardiac tumor in children - Ghabdomyoma 
-* me tumor o¥ heart valve - Papillary ?ibroelastoma 
—* me Primary moliynancy o¥ heart — Rngiosorcoma 

myxoma! 

6 eniyn Tumor 

- - noduce: Ball valve obstruction 
—* usually aV^ects leVt atrium. 

—* Con be associated with Carney syndrome. 
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HP6; 

- Stelloie/Lepidic cells in a inucopolysaccharide bacHiyround 



(ilrvxbdornyorna; 

- Can be associated with tuberous sclerosis. 

- usually occurs in ventricles. 

- H ^ Spider cells. 

Carcinoid heart disease! 

- .ae o( J.me/latestpgnotes 

Ti'vCuSp'id re^uTQi-Va+ton 

Barlow’s syndrome: 

- Floppy mitral valve / prolapsed mitral valve 

- morions syndrome patients. 

1 

mC cause of death - aortic dissectioa 


5 
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BREAST 


40 


- m - 


Breast 


00:00:30 


MormoJ histology 


“> Breast ducts 

•* areasHohules i Resent m stroma. 



-♦ Ducts are lined by 
D myoepithelial layer. 

a) Ductal epithelial cell '^ef-.me/latestpgnotes 

Breast duct 
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■* jijr 


ftreost: lesions and relative risK o¥ dev^opirg invasive CA. 
i) fJon proliferative breast charges 

i 

3^1 rish of developing invasive ca 
a) Proliferative disease without atgpia 

S-'ffl rish of developing invasive ca 
3) Proliferative disease with atyoia 

II - I3?t risK of developirg invasive ca 
a) Carcinoma in situ 

i 

aS-30R risK of developirg invasive ca 

i 

Lobular and ductcj carcinoma in situ - highest risK 


Paget's disease of nipple 00:05:09 

- con also be present on vulva 



Scaly, erythematous eruption of nipple, 
underlyirg ductal carcinoma in situ, 
can progress to mal'gnancy. 
clinically: pruritis 


0/0 £c 2 ema feilateroD 
-* usually unilateral. 

Histopatholcgy 
Piaget’s cells 

-* Large cells, pale, vacuolated cytoplasm with perinuclear clearing. 
-* Prominent nucleoli / hyperchromatic ructeus. 
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estrogen and Progesterone n^ative and over express HEEaneu. 
-> PAS +ve, Oiostose restetont. 


Carcinoma breast ca:iD:20 

ElSK ¥actors 

I- 1 

Familial Sporadic 

Mon genetic! 
i) SmoKing 
a) Age 

s) £orlg menorche 
4) Late menopause, 
s) Mo breast deeding 
fe) Mulliporitg 
i) Age at Virst LWe birth, 

^ Family history. 

9 ) Obesity. 

10) Estrogen exposure. 


eienettc baste o¥ breast cancer^ 

t.me/lat^tpgnotes 

6 ECA I 6 CCA a P 53 



CHEh-a 


D 6ECA - I gene mutation! 

- located on chromosome nq 

- Tumor suppressor gene, 

- mutation leads to increase risH 0 ? breast, ovarian cancer. 

-* 6ECAI positive tumors are triple negative and have medullary liKe 
features. 

a) 6ECA -a gene mutation! 

- located on chromosome is 

- Tumor suppressor gene. 

" mutation leads to increase risK 0 ? mole breast co, prolate ca 

3) P53 

- located on chromosome n 

- me mutated gene in sporadic breast ca 

- "Li- Froumeni Syndrome* 

4 ) CHEtsagene 

- located on chromosome aa, 

- increased rteK o? breast and thyroid cancer. 
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» 


Classification of breast tumors 

and ductal carcinoma in situ 00:17:38 


I - 

molecular 

classi^vcation 


r~ 

Carcinoma 
in srtu 

i 

oc,& 

UClb 


I 


EptHTelia] 


- 1 

Hvstotogical/morpholcgical 

Classi?ication 


Stromal 


Invasive 

carcinoma 


- Fibroadenoma 

- Phylloctes tumor 


Oucto! carcinoma in Situ 

epithelial proliferation of ductal cells. 
-► ftosement membrane is intact. 


Conrvedo OCIS 

t.me/latestpgnotes 



(cmeo? 


Aryfiwj. 

ccuc 


CCNTIVU. 

ar&i or 
HttRonc. 


ceis. 


Mon - comedo OCIS 


0 Cribriform DOS 



a) solid OCIS 



ai) Papillary OCIS 



4 ) micropapillory OCIS 


C«nk) 


CrAnbnii 


Soiy 




kfhiAf 


Mjrfopi(»|]linr 
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40 Bre 


i at 




PflS stain used 

I 

to stain 6asement membrane 


I 

Intojct 

i 

Corcinorna insitu 


I 

6roKen 

I 

Invasive cancer. 


P fc3 - morKer con differentiate OCIS and Invasive CA. 


Lobar carcinoma, in sthi. 

Incidental f inding on biopsy. 
- usually bilateral 


Morphological classification of breast cancer 


00:27:07 


I - 

Infiltratirg ductal carcinomo. 
Cmo special type (mst) 
or 

not otherujise specified 6 jos)] 


- 1 

Special types. 

Invasive lobular ca 
medullary ca 
muc inous ca 

t.me/lat5^p)giit9tes 

Papillary ca 


i) invaswe ductal cancer 6 jst) 

- presents os hard; irregular moss 

me morphological type of breast cancer. 

- H *1 £ 

® Oucts/tubules formation 

(D Lined by pleomorphic cells (absent myoepithelia] layer) 
(D mitosis 

—> &E. - scores Bloom Richardson score 

1 

histopathological score 
0 % of tuJoule formation 

a) degree of pleomorphism 
3 ) number of mitosis 



uiell differentiated 
> moderately differentiated 
poorly differentiated 


Oucts shoui proliferation of cells 
Tubule formation 



9 

a 




Invasive ductal carcinoma 
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tmmM 


Lobular carcinoma and invasive lobular carcinoma 00:32:25 

Lobular carcinoma 

—► Usually bilateral 
—► multicentric 

—*■ Pathogenesis; nrutation in CDH i gene encodes for 

1 

e- cadherin 

1 

loss o¥ fe - cadherin 

i 

also seen in —*• diWuse gastric adenoma 


01 

8 


smollj monomorphic dgscohessive cells 
arrorged ore after another 

I 

"Indian fite’'/’"Sirgle file® 

—*■ excellent prognosis. 

—»■ Signet' ring cells containing an 



commoa 


Desmoplasia - minitroJ or absent 






ueutAtt 

cancer 



\ndwxn Vile appeareoce* 

—► Charcic^eristic pattern o¥ spread to Leptomeninges and 
peritoneurru 

i 

"Carcinomatous menirgitvs® 
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Br eJrt 


Medullary carcinoma 


00:38:45 


usually associated lurth 
62Cfl-l muta^orv 

- 

© Sheets (syncytium o¥ highly 
pleomorphic cells 
@ mitosis 

@ LymphoploSmocytic inViHrote 
© Pushing borders. 

-* 6ECA - I positive. 

Triple neyativa 



mucinous carcinoma breash 

“► H & cells ftoatirg in pools or lahes 
o9 mucin. 

—> excellent prognosis. 



—* mucin 


4 ^- 

Intracellular 

i 

leads to signet 
ring cells. 

—* nucleus pushed 
to periphery 



HUtLEUS 


HU£tit 

eUTEKS 

(fiu. 



— I 


sgr>et ring cells 



woeur 
N9*» n 

CMC 


WsfH 

EULC 


rxe eeu.. 


' JtfiiHET , 

HIM (EIL 

Tubular carcinoma breash 




5 


—* Shouj large number o? tubules. 

i 

mghV have certain shapes Ce^^ fln^uloted; Sqpar^ 
—* Tubules Tined by monomorphic cells. 
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Molecular classification of breast 


00:45:41 


based on gene expression prof ilirg. 

—* based on EE, PE, HEEa/neu s^atuis. 
t) Luminal fl: 

• 62 positive, P2 positive, HE2aL/ neu -ve. 

• me type o¥ breast cancer. 

• ujell differentiated, elderly, good prognosis 

• LOU) hi4)i (proliferative index) 

a) Luminal 6'* 

• Er +ve, PE +ve, H£2 a/neu +ve. 

• Triple positive 

• uJell- rryxierately differentiated 

• good prognosis 

• rsifcT con be lou) or high 

3) 6asal liKe^ 

• EE -ve, PE -Ve, HEE a/neu -ve. 


Triple 'Ve 

Poorly differentiated, pore pegnosis. 

Hi (ol-Kgh. 

yourg, pemenopausal uxjmea 
6ECA -I +ve usually. 

HEE a/neu psitive tumour* 

ea-le!?Jf^^estpg notes 

Poorly differentiated 
Poor prognosis. 

Hi high 
Cloudin LOU) typ: 
triple negative typ. 

reduced expession of Cloudin - genes, and cell to cell adhesion 
molecules - 3,4,7 Torgetted theroipy Tamoxifen 

good prognosis 


ER, PR, HER 2 neu receptors 


00:53:24 


if tumor is EE, PE -we 


EE - Estrogen receptors 
PE - Progesteron receptors 
—» If tumor is Heraneu +ve —* 

—* EE - PE - nuclear receptors. 
—► Her - a - neu - membranous 
receptor 


TrastuEumob/Herceptin 
bad pegnosis 
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—^ PE/eC. -we InvTTunohistochemislry 

i 

“ &rouun colour® 

-* 6rou)n stained nuclei 



—> HEG. a/neu - membranous receptor 
—* membrane shouus broun colour. 


i 


HEC. a/neu +ve. 






Allred scoring system: 

—* fillred scoring system: 

- ¥or EC. and PC. 

© Proportion score: 

0 ' kjo cells +ve 
1 - i i?l cells+ve 
a - I - 10 cells +v/e 

3 - II - 53 ® cells +ve 

4 - 34 - < 61 % cells +V€ 

5 - (oT - I 00 fl( cells +ve 
©Intensity score 

0 - Meyati’N/e 
I - mild 

a - moderate / intermediate. 

3 - strong 

—* Allred score = proportion score + intensity score. 


00:58:31 


Jt 

Ti 

< 
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IHC^or H£C. a/neu? 

I ^ HtG. a/rveuL relative 

a —* Ftourescen+ Insitu Hybradisation - FISH \esk 
3 —* Her a nea positive , 

-* a¥ter FISH lue calculate -*■ - = > a^ 

C£P n I 

H£E. a/neu +ve 


Prognostic factors 


01:02:43 


1 


-* most important prognostic doctor in absence of metostosis 

I 

fljiillarg Lyrnph node status. 

—* most important prcgnostic factor In the presence of metostasis. 

\ 

EB.J PG., H6G a/neu receptor, 

—* TMm staging 
—* Stage of tumor 
Size of tumor 

^ ''‘yp^.'SifeMestpgnotes 

± Infiltratirg ductal ca - poor prognosis 
Special types - good prognosis. 

-♦ molecular types. 

Phyliodes tumor 
—* aha cystosorcoma 

i 

“leaf LiKe pattern’’ 

-> HP&; 

D cellularity 
a) mitosis 

3) stromal cvergrourth 

4) inf ihrotive borders. 


differentiate it from 
fibroadenoma. 
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RESPIRATORY SYSTEM 


Anatomy of lung 

• ficinus! 

—► combination o¥ respiratory 

bronchiole, iJveolar duct, olveolor sac, 
—► Functiono] unit o? lung 


i 


lypel 

Pneumocu^es 


PIveoli 


00:01:03 



-► Repair 

-* produce surfactant: 


• Histology ■ 

—*■ Entire respiratory tract is lined by pseudostratifted ciliated 

columnar epithelium. (Except vocal cords stratifted squamous 
epttheliurri) 

t.me/latestpgnotes 

Adult respiratory distress syndrome oo:03:35 

• P/k/P ficute Lung Injury (PlO / Diffuse Plveolor Damage CcPD) / 
Hyaline membrone disease 






& 

5 


X-<ag ’ 6ilateral dif^e inftltrate ujhite-out appearance 
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Obstructive lung diseases 


00:08:16 


r 


COPO 


Bronchiectasis 


I 

Bronchial asthrrvx 


Chronic 

bronchitis 


Emphysei 


moL 


emphysema 

• Irreversible dilatation and destruction o? air spaces distal to the 
terminal bronchioles. 

• Involves: - Eespiratory bronchioles 

- Pilveolar ducts 

- fih/eolar sac 

• Rathoyenesis = 

—* Smohiny 

—*tx I fintitrypsin deficiency 

normal luny ■ perfect balance betuieen elostoses and anti 
ekxstases (a i Rntitrypsin) 

-* SmoKer ! I elostose and destructions 




/ \ 

^ / [ViaQnir«,itT \ 

/ \ 


\ 




t 





twmiu 


u ti l i wyh i iM t m 

Type^ ot ennphyserna 


I - 

Centriocinor 
—* m£. clinically 
-* Central acini 
aKected, 
distal spared 
—* SmoKiny 
associated 
—* Upper lobes 


- 1 

fionacirar 
—*■ entire acinus 
aWected 
—>a I Antitrypsin 
deftciency 
associated 
—* Louier lobes 


~~l - 

Oistol acinar/ 
poroseptal — 
filveolor sacs/ 
ducts af^Iected 
fissocioted with 
spontaneous 
pneumothorooc 


irreyulor 

n\c, 

Histolcyically 
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System 



• e^ross: bullae due -to destruction 
o¥ wolls 

• c/F- pursed lip breathing 

(pinK paWerO 



Chronic bronchitis 


00:18:05 


lenesisi 


Persistent productive cou^h ¥or at least 3 months, in at least a 
consecutive gears in absence o? any other identiftoble cause 
90^ -* smohers 

SmoKing 

epithelial irritation . . 

i.me/lafestpgnotes 

I iji mucus production 


pathogi 




Keid index 


-1 

I rish o¥ 
a” infections 


e\oblet cell hyperplasia 
Eeid index 

ratio of thicKness of mucous gland lager to thicHnesS of 
basement membrane between epithelium and cartilage 

be 


ad 

—► MonnoJ s o.d 

—* I in chronic bronchitis. 

• premolignont condition 

Bronchial Asthma 


I 

B 


00:22:27 


Reversible bronchoconstriction and inflammation of airways 
Type I hypersensitivity reaction 
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8 


bror^chioJ asthma types 


r 




flUeryic/fttopic/ Extrinsic. 
Type I HypersensitWtti^ 

—* Children 
—» Pomily History 


Intrinsic/lOon-fltopvc 
-* lg£ rv>t raised 
—' wdults 

—* Mo family history 


6(enetics in asthma 


L IL-ia yene Polymorphism 
SL flOfVn 33 Polymorphism 

3. 6tene ?or atopy “♦ Chromosome Sy 

4. II VrsL40^1 Se^/erity 


Sputum microscopy in Asthma 

I 


1 


Curschmonn’s Charcot teyden 

me/latesfMf®tes 

—♦xomposition '• 

• Eosinophilic 
membrane protein 



fiirway remodelliny: 
I Fibrosis 
I Vascularity 
I Smooth muscles 


Creola Bodies. 

-* Sloughed muCus 
epithelium. 



Bronchiectasis 


00:31:27 


Abnormal permanent dilation o¥ bronchi and bronchioles 
Causes; 


1. tSortogener’s syndrome 

A/h/A immotile Cilia syndrome / 1® ciliary dysHinesia Cmutation in 
dynein arm o¥ cilia) 
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System 


A. 

3. 

-V. 


Triad • Sinusitis 

situs inversus 
bronchiectasis 
rrvxte + Female in?€rtir(ty 
Cystic ftbrosis"^ 

Obstruction C touier lobes 
InVection J 

IOC, ^ HGCT 
6(ross specimen = 

In rvjrrml luny J probe stops i-4 cm before the pleura. 
In bronchiectasis * probe reaches almost upto pleura, 
Complications '• 

Empyema 
Lury abscess. 

Amyloidosis (IflFO 


Restrictive lung disorders 



00:37:15 


Fibrosiry luny Disorders 


t.me/latestpgnotes 

Pneumoconiosis 


Pneumoconiosis 

• fi/ts/fi occupational lury disease 

• Important ¥actors ¥or development o¥ pneumoconiosis = 

I. Size o¥ particles: <s microns are donyerous 

a. Solubility o¥ particles 

3. Duration o¥ eitposure 

4. Syneryetic ^octorsQiKe smoKin^ 

Cool uJorher’s pneumoconiosis: 

• usually aWects upper lobes 

• Patholoyicolly it can be o¥ 3 types* 

Asymptomatic onthrocosis 

—► sirrple cool worher’s pneumoconiosis —^ cool macules 

coal nodules 

—► complicated cool uxirKer’s pneumoconiosis —*■ Proyressive 

rrossive Fibrosis 


€> 

a 
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• Caplon Syndrome 

—* combinaiion o¥ coo! luorKer's pneumoconiosis 
Rheumatoid Arthritis 

Silicosis and Asbestosis 00:43:05 

Silicosis 

• ft/h/fl miner’s/ 6(rinder’s Disease 

• me occupafonal lung disease in the uuorld 

• me particle causing silicosis Quartz feioa) 

• I dish o¥ —> Tft ^ Cancer 

• X - rogf shell colciftcation Ogmph nodes) 



Produces Ktoduior Rbrosis o¥ Uirg. 


Asbestosis 


shipping industry 

a types! 

X 


1 


Serpentine 
'ftWeets loDoer 
lobes 


Rmphibole 
- more 
poihcgenic 


Diseases caused by Asbestos: 

Pleural plaque (me lesion) 

Pleural nodules 

Lung cancer (mt molignonc^ 
malignant mesothelioma (most speciftc) 
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H *i £: ftsbestos / Ferruginous ftodies Bodies) 

wrj——r ^ 

.:; **K 



OvWerent pneu/noconiosis: 

Bogossosis —* Sugarcane + 05 <ic'Ag 
Bgssiriosis —* Cotlon -toxici-tg 
Siderosis -* iron -totic'rtg 
S^annosis -* Tm -towcrtg 
Berglltosis —^ &ergllium —* MucJeor indusFrg 
^ Mon coseotirg granulomas 


PiC«uiM fcfc'W'r*' 


OOomirg s Mot all points ore covered in the notes, especially conceptual 
explarwdions. Please use the notes in conjurvction uiith morroui edition 4 
Videos 
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f — 

Resl.lnrto,^2M:« 

System 


Fibrosing restrictive lung disorders oa:50:i5 

I. usual interstitial prieumonio. (ulP)/ idiopathic pulmonary ftbrosis 

“♦usually caused by Te^F - p t.me/latGStpgnotes 

^Honeycomb lung 
oL Mon-Speciftc interstitia! pneumonia 
—►Mo Rbrosis 


~*Mo honeycombing 
3. Cryptogenic organising pneumonia 
—► BOOP (bronchiolitis obliterans orgonisirg pneumonia) 
—♦ hPe j masson bodies 
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INFECTIONS AND GRANULOMAS OF LUNG 


Granulomatous disorders of lung - sarcoidosis 


00:00:12 


• Females » mates 

• Type IV hypersensHivrty 

• C04THI - yramiorm, 

• Immunolcyicolly medicated - hlA - fil ^ 

> mil associations 
HLA- 68 J 

• c/F - £ye - uveitis 

• Salivary yland - Sicca Syndrome 

• Lung - me attected 

• Hilar lymph node enloraement 

• SKin, genitals, bone morrouj con be aV^fected 

Sarcoidosis - histopathological examination 


00:02:38 


on Histopatholcgical e)<amination 

t.ne/latestpqnotes 


Mon coseoting/ 
Mohed granulomas 

• epitheloid cells. 


Asteroid bodies 


Star shaped 


collor o¥ lyrrpihocytes Inclusions in giant ceils 
around them and 
gait cells 


• Mohed granuloma - 
Absence o¥ lymphocyte collar 


Schoumonn bodies 

• Basophilic Ca’* 
Concretions. 



. jfc > 





aJm^^ r>ll 




I 

D 

13 

< 


CtH 


Lynnp^i node biopsy - Mon coseoting gronuJorrwx 
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lea^cl 





Schaumann body 

Other investigation ftrdirigs 

• T 

• I Ca^* * —* causes metastatic colciftcation 

• I C 04 ! COB ratio (yjorrrvxl is aiO 

■ hveim’s test positive 


Briyiotensin converting enzyme levels 


Asteroid boc^ 


Hypersensitivity pneumonitis and histoplasmosis 


00:06:33 


• it is on e>CDjnple oV - both Type lil and Type iv hyperserisitiv'ity 

• Honey combiny and ftbrosis in the lury 
Histoplasmosis 





T 


i 



Histoplosma Piyeor/bird 

CApsulotum breeders 


(because the 
?unyus lives in 
bird droppings) 


e^rossly 

onH*i£ 

i 

4. 

Tree borK 

• Coseotirg 

oppeoraryce 

yronulorraL 

(also seen in 

4. 

Syphilitic 

DiWerentiol 

aneurysm) 

diagnosis 

4. 


Tubercubsis 





8 



LiAny in histoplasmosis 
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Tuberculosis 


CAused by mycobokcterium -tubefcuJosis 

ficid ^ ^asA: ^ bac’ilU CflF6) 

S-todnmy by- Zeihl- nelson s-toin 
(Z-M stoiri) 

flP6 posHive oryoniSmS 

my- mycobacterium tuberculosis 

Mose- tOocardia 

is - isospora 

Cold - Cryptosporidium 

and 

Hot - HooKlets o¥ hydatid cyst 




42 lnfe<it!ons cvn 

—sms—^—■ 


Granulomas 
of lung 


00:12:24 



fiFfe 

flF6 - Commonly seen in necrotic area 

Acid ?ast bacilli - due to presence o¥ mycolic acid 

Virulence - cord factor, 
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fep'rtheloid cells surrounded by lymphocyte collar 

Lanyhon’s yiont cells Oiorse shoe/ slipjoer shaped 
orroryemertt o¥ nucleO 

Tuberculosis - types 


Primary Secorvdory/CeactiVation 


i 

• occurs on 
1st exposure 

• Looser port o? 
upperlobe ^ upper 
port 0? looser lobe 
SubpleuTolly - 
€^hon’s ^ocus 

4. 

€^hon’s ¥ocus + 

Lymph rode involvement 

I 

6ihon’s corrplex 

|.me/ratestpgnotes 

i¥ calcified - EarsKe complex 


• fff^cts apex 

Supraclavicular 
- Puhl’s ¥ocus 
ln¥rada.Vicular 
- fissmarsn’s ?ocus 


I 

Otesemirsated/ 

miliary 

i-a mm disseminated 
lesions cJl over 



miliary - T& 


Pneumonia 


00:21:50 


Inflammation/ ln?ect'ion o¥ luny parenchyma. 


I 

Lobar pneumonia 

i 

Entire lobe is aWected 




Lobular pneumonia 

4 . 

Patchy involvement 
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Infef ^na 
Granulomas 
of lung 



mC-C o¥ commurirty a.<ic|jLir€d prveumonio. 
S-treptococcus pneumonia 

4 stores 0? lobor pneumonia 


J I 1 

Corgesbon Bed hepotizaiion ^rey hepatization Besolution 

4, 4, t.me/late^tpgnotes 4, 


• i-a days 
•lur^ is ?ijJl of 
B&Cs exudate 
%.id 


• a-4 days 
• tuny has - liver 
lihe consistenoj 

i 

Because o¥ ftbrin 
• Bed- due to B6Cs 


• 4-8 days Q-lO doys 
• €(rey- due to me outcome 
disinteyration 
0 ? B6CS 


clossiftcaton o¥ Pneumonia 


4^ 

Typical 

-i 

cause - bacteria 


' Lots o9 exudate 
> Purulent couyh 


’I 

PHyplcal 

cause - Viruses, mycoplasma, 
Bespiratory Syncytial 
virus, Chlamydia pneumonia 
Less exudate 
Nlon purulent couyh 


JS 

Ti 

< 


Pathology - v2.0 - Marrow 4.0 * 2020 


Scanned with CamScanner 











LUNG TUMORS 


me malignancy o? bny: me+ostos'is 
me moligroncy going to lung Breast 
me benign lung -tumour = pulnnonorg hamartoma. 

ol Abnormal proliferation of cells 
b. x-Goy: coin shaped lesion 


Classification of lung tumours 


00:02:22 


I 

Small cell 
lung cancer 

I - 


non-smoll large cell cancer 

cell cancer 


I 


Adenocarcinoma 
-* Precursor lesion 
a Atypical adenomatous 
hyperplasia 
b. Bronchioolveolor 
earcinoma O&Ac) 
(Adenocarcinoma in sHu) 


Squamous cell Carcinoma 
Precursor lesion 
squamous cell corcinorr-Bt 
in situ 


t.me/latestpgnotes 


Squamous cell carcinoma of lung oo:D4:43 

I. Smohing associated 

a. m>F 

3. Centrally located 

4. produce casfttatory lesions 

5. Paraneoplastic syndrome (PWS): hypercalcemia due to PTH>PT1-irp 

(Parathyroid Hormone related peptide) 

(a. pathogenesis * p53 gene mutations 
• H ^ : I. iseratin pearls 

a. Oesmosomes (Adhere a squamous cells) 
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« 


InrYYiunoh'istochemiCiJ nnarKen 

ClHC) 


((^oKerotiri) 

pfc3 


Adenocarcinoma 


00:09:48 


• mjC. luTig cancer in luomen 

• KJon-smoKer 

• PeriphercJly located 

• Parorteoplastic Syndrome CPnb) = migratory thrombophlebitis 

• Pathogenesis: h-HflS 



H^£J 


eetFE.-! 

fiLFgene 

ceWs 


IHC rriarKer- TTF-i, tJfiPSlM - fi 


s 


carcinoma otlung 


,d small cell 


eroryihiootveolor Carcinoma 

• fidenocarcinoma in situ 

• £(0od prognosis 


00:13:32 



‘ Tumor cells grow abng the 
broncho — alveolar linirg 


Butterflies on a ^ervie/tepidic/fllgree pattern. 





Small cell carcinoma o¥ king 

association uiith smOKing 

• fTi>F 

• P^JS: Cushing syndrome, SlflOH (ttlc PnI^ 

• produces maximum PMS 

• Centrally located later^ periphery 
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• uoorst prognosis (most to bran) 

• chemosensAb/e 

• Pathogenesis! L-mVC. mutation 

H ^ £: L SrmJi cells 

a, Muclear moulding 



3. flzzopard eV^ect-- Tumour cells fragile) 

6reah 

i 

Release o¥ nuclear chromatin 

i 

Siets deposited in blood vessel walls 

4. Salt and pepper chromatin 





• IHC nnarKers: NS& 6Jeuron Specific enclose) 

Chromogranin 

Sgnoptophgsiit. m6/lat6Stpg nOtGS 

• electron microscopy: Dense core reurosecretory granules. 

• The H ^ e, IHC. nrvxrHers and electron mvcroscopy bindings ore 

Same ?or: 

—► Pheochromocgtoma 
Carcinoid tumour 
^ Small cell carcinoma o¥ lung 
—* Paraganglioma 
—♦ Carotid body tumors 


Large cell cancer of lung oo:24:47 

• Large, pleomorphic cells 

• Aggressive tumour 

• Paraneoplastic Syndrome: €^ynaecomastia . • j.w 

• Clinically: Cough, dyspnea, 
weght loss, hemoptysis 

• Lun^ cancer at the apex —* Pancoast tumor 

Ccmpre^es cervical sympathetic chain 

X 

Horner’s sundrome 


U 

& 

a 
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s 


ComporerKts: 

P —* Ptosis 
m —* miosis 
£ “► £nophthalmos 
fl -»• flnh'drosis 
L —*■ Loss o¥ ciliospiroJ reflex 
Spread 


I 

Oirectiy 

■ 1 ^ 

£ecurrerrt 
Laryngeal nerve 
>1' 

Hoarser&ess 


metastasis 

i 

6rain 


I 


To lymph nodes 

'i' 


Hilar Lyrrph 
Modes 


Squamous cell 

cancer 

Adenocarcino¬ 

ma 

Small cell 

cancer 

Large cell 
concer 

m>F 

F>m 

m>F 

m>F 

Central 

Peripheral 

Central 

Peripheral 

SmoKers 

rvon- smoKers 

Smohers 

smoKers - 

t.me/ 

PMS: 

atestpgnote 

miyratory 

S 

Cushir^’s syn- 
dromej SlflDH 

norv-smoKers 

Hypercalcemia 

Poiiho- 

thrombophle¬ 

bitis 

etynecomastia 

yenesis : 

h-RftS, £€»FB, 


- 

p53 

fILtS 

L-myc 


H ^ £: 

€\torids, 

Muclear mould- 

Large 

iseratin pearls 

pleomorphic 

Highly pleo¬ 


cells 

ing 

fi2£0padi 

e?^€ct 

Salt and 
pepper 

morphic cells. 


TTF-t, MftPSlM 

chromatin 

— 

IHC ; cn+, 

p(D3, p40 

'fl 

MS£ 

CJhromogranin 
syraptophysin + 
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Carcinoid tumour of lung 


00:34:30 


Arise ¥rom: hulch’rtsisy cells 
Clinical presentoiion: 

—► Flushing 
—► Suueahng 
—* Diarrhoea 

H SoH: and pepper chromatirt 


■rr-T^ 





f^EJfe ^ UiM 




- Types 

I 

Typical 

L <a mitosis/io hPF 
a Mo necrosis 



frtypicol 

I. a-io mitosis/io hPF 
a. Mecrosis © 


Pleural Tumours ^ ^ ^ 

t.me/latestpgnotes 

• m£, pleural malgrancy = metastasis (Lung mets) 

Malignant mesothelioma 

• most speckle lung cancer associated with Asbestos e)<posure 

• Duration o¥ exposure ’• > as years 

• pS3, SV-40 Virus 

• H ^ spindle cells 

epitheloid cells 
Sarcomatoid cells 

• IHC morhers Calretinn + (i&est rmrVier) 

Ch5/(o 

lOT-l 

• Electron microscopyJ Long slender microvilli/ tonoftloments 



Lung oAercc^ttr^vrc} shortj phmp miCfWilli 


tf 

¥1 

.1 

Tj 

< 
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OESOPHAGUS 


Layers of GIT 


* HPE: 

4 Layers! 

- rmcosa. 

- Subrmcosa 

- Tunica musculorvs 

- Serosa/fldvenWia 

• Oesophagus does rot have serosa 


00:00:12 



• €^all bladder does not have a submucosa 


Tunica musculoris 

4 H- 1 

Inner circular Outer lorgitudinol 


Oesophagus 


• Oesophogus lined by stratifted sguomous epithelium. 



Barrett's oesophagus 


00:03:06 


• metaplasia 

• Stratified squamous 

Epithelium 


-^ 


Columnar epithelium 

1 

Columnar lined 
ooesophagus CCUO) 


5 
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6arreH’s oesopho^us also Kroux^ os^ 

^- columnar lined oesofshogus 

Shor^ segment 
< Z cms 

aishi ¥ac:Vor ¥or adenocarcinoma, oesophagus. 
6irosS= aed velve^ granular mucosa. 


long segment 
> 3 cms 


• H Pe; 

0 Intestinal metaplasia 
a) Gioblet cells 



Thf tlfwnij K^tvniui 

iTUCOfi M ri tip wifi 
fttngco&i mtis^iirts pwa 


BanriTi KOp^JTfl h whett fw *5 
pni«li Ifcort Jtf 
psftotsipt'jgar M'clm Hotitit 
CpmwilTiMin tg ti* Wt ^4 IN 
It w fis« 


6^oblet cells contain mucin 
eioblet cells stained bg 
Plcion blue 

sU-ra^testpgnotes 



Tumors of oesophagus 


00:09:49 


me benign esophageal tumon Leiomyoma 

Oesophageal moligroncg 


I 

Squamous cell 
carciroma 


I 

fldenocorcirwma 


• rrC esophageal corctnorna in 

indio/ujorld uJide 

• flWeets middle l/s"* of 

oesophagus 

• aish factors: SmoKirg, alcohol, 

HPV, nitrosamineSj achalasia, 
esophageal webs, plummer 
v/inson syndrome, tylosis 
polrraris. 


• me esophageal CA in western 

world 

• Affects lower l/s"* of 

oesophagus 

• aisK factors: eorrett’s 

oesophagus. 
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Histopathology of oesophageal malignancy 


00:12:46 


HPt o¥ squamous ceU carcirvwm= 

() heroiiri pearls 4- 

a) Desmosonnes 
• Immurw histo-chemica! marVier 
used-CytoKeratin (cK) 


lOomin^ • Mot oH points ore co\/ered in the notes, especially conceptual 
explanations. Please use the notes in conjunction uiith marroui tdition 4 
Videos. 




Adenocarcinoma! 

• ^(lands ore lined by moiiynont cells. 


• most important proynostic factor ¥or esophageal CA 

i 

“Depth 0 ? invasion* 


Sf 

a 


ts 

< 
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INFLAMMATORY BOWEL DISEASE 


160 

Crohn’s disease 

ulcerative colitis 

j) Any area of 6vlT 

i) coton ^ rectum 

at) Tronsmurol (dll the loyes) 

sO Submucosal | 

^ Epidemiology 


- Blmodol ns-ao yrs 


Ltlderly 


-F>in 


- Caucasians 


Pathogenesis of IBD 

00:03:04 


t. Hygiene hypotVieais 

Because o? use o¥ lot o¥ preservotistes ^ packed ¥ood, lacK of 
development of mucosal - immune response. 

SL €^enetics 

- wooa gene polymorphism t.m6/lat6Stpgnot6S 

i 

MRS - P pafriway 

1 

I Cellular population 

i 

Crohn’s disease 

" flT6i i(oU Cflutophogy related iCa liKe) 

- (immunity related SkTPose-nn) 

- iL-aa receptor polymorphism is protective for both Crohn’s 
disease ^ ulcerative colitis 

- HLA association 

Crohn’s disease hlA OR i 

ulcerative colitis HLA 02. a 


Comparison between Crohn's disease & 

Ulcerative colitis od:G 6:26 


Crohn’s disease 

ulcerative colitis 

m/c site: Ileum, caecum 
ileocaecol valve 

m/c site: 2ectum ^ colon 
(BacKuiosh ileitis) 
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€<rosj. poAholo^ 
cO Ship tesions 
b) Deep Kni¥€ liKe and 
serpentire ulcer 
cO Gubbery thicK irttestirtol uioll 

dO cobbiestorie appearance 
e) Creeping ?ait 



eross pathologg 
oO Continuous involvement 
b) Superftcial brood based ulcer 

Pseudopoigps (islands o? 
regenerating mucosa) 
cD mucosal bridges 
e) Toxic megocolon 


Hpe. 

I, Transmural involvement 
a. C04THI — non caseatirg 
granule rm 

3. CrgptitiS 

4. Crypt obscess 


HPfc 

I. Submucosal involvement 
a. CryptitiS 

3. Crypt abscess 



I Clinical features of Crohn's disease 

[ * Intermittent oHocKs o¥ diarrhea 

■ • Abdominal pain 

; • Fever 

I extra intestinal mani?estat‘ons 

I I. uvevtis 

. a. Primary sclerosing cholangitis 

■ 3. flnKylosirg spondylitis 
4. migratory polyarthritis 


00:14:43 
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Indetemiinate colitis 


• 8 —109 coses uJTcre type o¥ l&O con’t be rnode out 


45 


hnatoiva 


\flf\A 
Bowel Disease 




iiii-HvL'iJ 


00:21:10 


CPkI (colAis Ptssociated kJeoplasia} more f ^ uiith uJcerotive colitis 


m j Mii* fwn^ 



Crbhn's disease 

Ucerati^e colits 

L mc site lieufn 

Cecum 

a. HLAOCJ 

а, ^mok^mg - riSK factor 

4, fc*+ra intestiivif uvsitis, 
orisylosr^ spxvlylittS 

5. C04TH 

t, SKip lesons + 

1, cobblestone opp. + 

б, Deep hTiiVe ulcer 
d, Pseudopolups 

mucofol bridges 
lO. Tronsmural 

IL uiolt thucK rubbery 
la tttsK of stricture, fissure 
fistula \ sinus | 

la. hP£ 

e^onulorro. * 

Cryptrhs ’I abscess + 

It. tlisK 0 ? colon Ca | 

IS. Antibody - ofiti 

saccInoromuTPS cerei/LSiAf> 

lb, 6ariurnenerm 

Strnq Sign of KaTitOf 

1. rric site Colon 

Cectum 

a HLn Dca 

a, - protectnje 

4. Prifiwy sclerpsing cholangitis 

i|/lg{g^gnotes 

b. 

1. 

8. auperficio! brood based ulcer 

Q. Pseudepolyp and mucosal 
bridges are + 

10. SubinuicoSol 
lU tOKic megacoiori 
la 1 

+■ + 

(4. ; 

15. P-lVJCfl 

I(q. 

Lead pipe / Hose appearance 
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STOMACH 


■ Cells? 

- Fturietol cells HCl, iriftrins’ic doctor 

- chie? cells -* pepsinogen 



Peptic ulcer diseases 


00:01:40 


• Defensive forces uihich project stomach ?rom injurious stimuli: 
-> Surface rmcus secretion 

-* feicarbonoie secretion into mucus 
mucosol blood ¥louj 
fipical Surface membrane transport 
-* eprtheliol regenerative capacity 
“♦ Elaboration o? prostaalandins 

t.me/latestpgnotes 

• li^urious stimuli 

-» H, pylori infection 
-» MSAIO 
Bspirin 

-* filcohol 

-*■ Siostric hyperacidity 
-* Duodenal gastric re^leic 



• ulcer develops when 
Oe?ensive Vorces |, ir^uriouS Stimuli | 


■ zones o¥ Ulcer 
t. uecros'e 

a. Inflammatory cells 
a. Eiranulation tissues 
4. Fibrosis 



Cpij£:tA>« 
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I 

Leave jPeedback 


PepVic ulcer disease 
' Can occur irv 

I 

Stomach 
-♦ Less common 
-> Location' Lesser 
curvature near the 
Incisura angular's 
-* Poorer prognosis 
-> Per?oration 
-* Kto night pxin 


I 

duodenum 
more corrvnon 
-> Location' 0 120ne 


Setter prcgnos's 
Bleeding ( j common) 
Klight pain relieved bg 
?ood intoKe 


Gastritis 


00:07:29 


Inflammation of gostr'ic mucosa. 

I 

-P-- 


Route 

Shorter duration 
Causes' 

sm^latestpgf3t55 

fispirin "’yp® 

KBRIO 
Alcohol 


Chronic 

Longer duration 


uremia 

Stress 


a/iVr autoimmune 
gastritis 
Fundus, body 


- 1 

Type 6 

a pylori associated 
Antrum 

(usually affected) 


S 

< 

a 



Type B Chronic Gastritis 00:09:22 

- me 

• H. Pylori associated 

^ €\ram rvegative bacteria uiith a tuft of flagella at one end 
-* Only ho^ - humans 
-*■ Virulence factors 

- Flagella movement of Hpylori in Stomach 

- urease 

- cog R and Vac A toidns corcincgenic 
Hpylori 

' chronic gastritis 

- eiastric adenocarcinoma 

- mfiLTOmA (mucosal ossoc'iated lymphoid tissues^ 

-> usually affects Rntrum 


O'lseose caused by 
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• H*ie! 

-*■ Inrtraeprtheliol neutrophJs and sub ep'Ahelial plasmcL cells 
-> H pylori is ?ound in mucosa (it cannot penetrate the ujolO 



Speciol stains 


> warthin Starry SiK/er Stain. 

. fflMl -* 

JS*;.-»VSV"?> 

^‘T^ifl^/llff^pgnotes 

• €^ie^^^sa stain 

• flcridine Ororge 


T)rpe A chronic gastritis 


00:17:1 Z 


• p/lVp fkjdoimrriune gastritis 

• Spares antrum 

• P¥¥ects fundus body 

• Pathogenesis! firrtibodies oga'inst parietal cells and against intr insic 
factor (if) 

1 

^ Production o¥ HClj intrinsic factor 

1 

t etflstrin release 

\ 

Kypergostrinemia 


I 

T3 

< 


j intrinsic doctor -> deficiency of Vitamin 6ia absorption -*■ 
megaloblastic anemia 

• Chief cell destruction -* | serum pepsinogen concentration. 
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• Clinical Preservation! Pernicious anemia 

t risvs 0 ? other autoimmune disease 

• rnorpholo^y 

e(ross pathotogy • loss o¥ rugol fclds o¥ stomach 

• H ^ £! irrfiHrate o? lymphocytes and plasma cells 


e 


Gastric adenocarcinoma 


00:21:50 


• G.isK doctors 


I, SmoKiny 

oL H. pylori -> antral 

3. Japanese people 

4. I intoKe o? smoKed ¥ish 

5. Food rich in preservatives 
(o. Stood ^iroup R 

• S'te! Rntrum > Lesser curvature > eireater Curvature 

• Lauren's Classi?icatton 

a types 

S -- 1 


intestinal 

I. &ulhy polypoidol lesions 
a. Pathoaenesis! 

pathuxxy 
-* PS3 mutation 
-* LOSS o¥ function in RPC 


OiWuse 
r. Infiltrative lesions 
a Pathogenesis: 

COH-l gene mutation 

Loss 0 ? £-cadherin 


3. H^£ 

-*■ Gilonds lined by 
malignant cell 

4. Better progrosis 


-*■ rrucin secretion sgnet 

Pina f*pll 



moignont cells 


• Linitis plastica 
-*• Leather bottle appearance 

-► Diffusely infiiltrates the entire gastric tuoll without fiorming on 
intraluminal mass. 
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46 StoiU h 


->uJa!l oV stomach is thicherved up to S-a cm 
-» Leathery and elastic corvsistency 
-* DeNfelops due to desmoplasia 
(extreme ¥ibrosis in a tumour) 

€^astric fldenocarcirvomaJ 

• Clinically: dyspepsia, yostritis 

• When i¥ aV^ects 



Le¥t Supraclavicular lymph node -> 
Lelft axillary lymph n^e 
Peri umbilical Module 

-* Pouch o¥ Oouylas -* 

Ovaries 


Virchou)!s node 
Irish node 

Sister mary Joseph’s 
nodule 
aiumer shelf 
WuKenbery's tumor 


• most important proynostic factor 


-► depth of invasion 


Gastro intestinal stromal tumor (GIST) 


• me mesenchymal tumor of StomacK 

• firises from interstitial cells of cojoi 

• pathoyenesis. 


C-Kit imtation 
PO€^F G.'ft mutation 
• Carney’s triad: 


t.me/latestpgnotes 


-* eiostric 6iiST 

Pulmonary chondroma 
Poroyanylioma 

• Siross patholcyy: well circumscribed fleshy moss 

• HP& 


Spindle cells (me) 
epitheloid cells 


(mcO 

© 


00:33:20 
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• Immuno histochemical marKer (iHC^ * 

• Prc^nostic Crrterio. 

-* Tuinour size 

•* Location s 

-*■ mitosis! 


CO -in (c-tsiT) most 
sensitive 

OOGt I -* most specific 
CO-34 

< s cm -» etood prognosis 
> lO cm bad prognosis 
Siostric €(IST €^ood prognosis 
Intestinal -► bad prcgnoss 
> io/hPF - bod prognosis 


Maltoma and carcinoid tumour 


00:38:63 


maltoma 

• usually RPytori ossociatea 

• me site of mfiLT -* peyer’s patches/ ileum 

• me site of mflLToma “* stomach 

• t Oi!ib), 164!ie) 

• usually OL6CL (Diffuse Large 6 Cell Lymphoma) 

• hPE ! Lymphoepithelio! lesions (Lymphocyte entering into a gland) 

t. me/latest 



Carcinoid Tumour 


• Arises from enterochromoffin cells. 

• €<ross pathology ’• ton brown/yellouj colour 

• HP£; salt and pepper chromatin 

• iHe morHer t tJeuron specific enclose 

Chromogranin 

Synaprtophysin 

• Electron microscopg = Dense core neurosecretory granules. 
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MALABSORPTION SYNDROMES 
AND ULCERS 


malabsorption syrxiromesj 

CJinicaHy: Steatorrhea -* ¥rothy, buJhy 3«’easy stools 

sf- 


Celiac 

disease 


~~r~ 

Whpple's 

disease 


“ 1 . 

Tropical 

sprue 


Celiac disease oo;ot:25 

• Also Hnoun os gluten sensitive enteropathy 

• Cannot have: B Barley 

E Eye 
0 Oats 
Ui -* Wheat 

• Con have rice, maize 


Pathogenesis: 


Pntibody mediated 


• Bluten contains Ct — gliodin 

• I COS+-T lymphocyte. 

• Bssocioted with HLfl - OC?a, 


|—> finti Qliodn 
(most sensitive) 

—> Pnti endomysiol antibody Igfl 
(most specie) 

- coiviot be broKen by dgestive enzyme, 
OQS 


Clinical features: 

• Steatorrhea 

• Diarrhea 

• Abdominal pain 

• Dermatitis herpeti?ormis C| risK) 

• Enteropathy associated T cell lymphomas risK) 

microscopy: Vilious atrophy 

Crypt hyperplasia 
I Intra epithelial lymphocytes 
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• marsh score 

Whipple’s disease 00:09:53 


• Caused by - fictiromycete 

i 


t. 


Tropheryrrvx uuhipptei 
iram posihv/e organism 

es 


-> 6rlT 


• Bare 

• nrvjJtisystem 

—> Lymph mode 
Joints 
CMS 

microscopy! 

• Lamina propria is studded uurth ¥oamy macrophoycs, PflS’' diastase 
resistant organisms 



• oiWerentlQl diagnosis o¥ ¥oamy mocrophoges on intestinal biopsy! 

• Tuberculosis -* AF6 positWe 

• Whipple’s disease flF6 negative 
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Tropical sprue and ulcers 


00:13:26 


• Caused by 6. coli 

• Con aWect r-> Duodenum -* Iron deftctency 

J^unum -* Ffl deftc'iency 
^ Ileum vrt deftciency 
microscopy! ViUous oArophy 

Regional enAerrtis 

ulcer o¥ tntcsAine: 


r~ 

Typhoid 
• ileocaecol 
Junction 


- T~ 

T6 

• Ileocaecol 
Junction 




Pi 

I 

I 

loryttudinal 


ulcer 

— 

^ 




-1 

flmoebiosis 

• Caecum (jn.<0 

• Liv/er 

• Rnchovy sauce 
pus 


transverse 



i 

louj chance 
o¥ stricture 
microscopy -»■ 
erythro-phayocytosis 


I • microscopy! 

tmr'fetestpgnotl|l'^'^, . 

' ^ phimocu+osis 



z 
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POLYPS AND COLON CANCER 


Polyps of intestine oo:oo:26 

• Polyp “*■ Pro-trusion o¥ mucosa 

• Classiftcation o¥ polyp 


Polyp 


I 

Sessile (no s-tolK) 

1 

more moJiynant 


Peduncukx+ed 
(has stalK) 

i 

Less rnolgnont 


Polyp 


r~ 

Kleoplostte. 
- ftdenoma 


rJon neoplastic 

- Inflammatory 

t. me/latest 

- Hamortomatous 


Wornir^ * Klot all points are covered in the notes, especially conceptuial 
eicplonations. Please use the notes in coi^uncton lurth morrou) Edition 4 
Videos, 

• microscopic classification of fldenoma 
- Tubular polyp 
• Has tubules 



Also Knooun as 
adenomatous polyp 


- Villous polyp 


Has villous projections 
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Leav^ejabacl 


TububVinouS pol^p 

• Has both tubules arvi vJious architecture 

• Has hohest moliartarit potential 







Syndromes related to polyp 00;05:00 

1. Peatz-Je^hers Syndroine 

• most common tocation “* J^unum 

• multiple hamortoimtous plyp 

+ 

Perioral / mucocutaneous hyper p^merrtation 

• LOSS 0? function mutation in Lhfii/STWi yene 

• I riSK o¥ Carcinoma colonj Breast, Thyroid, Luny etc 
a. Fomilio] Adenomatous Polyp (FAP) 

■ AO (Autosomal dominonG inherrtorce 

• APCyene mutation on Chromosome Sqai 
(Adenomatous Polyposis colO 

• Pothoaenesis 



-> APC- - a neyative 
reyulotor o¥ P-coienin 

i 


APC mutation 

P-catenin-not 

degraded 

I 

p-catenin enters 
nucleus 

I 

proliferation 

FAP 


• > 100 plyps are required for diayrosis of FAP 

• if left untreated, I00t4 cases pogress to colon cancer 

• Eictra intestinal manifestations liKe Corgenitol hyprtrophy of retinal 
pigment epithelium 

3. €^ardne^ F-yndrome 

FAP + osteoma, epidermal cyst, abnormal dentition 

4. Turcot Syndrome 

FAP + Brain tumors Cmedulloblostoma > ejioblostorrcj 


Colon cancer 


• Risk factors 


- SmoKirg 


- Alcohol 


00:12:05 
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- Hi0h diet 

- H^hly processed ¥ood 

- Less ftbre diet 

- InSlamfmiory bowel disease Culcerative colitis > Crohn's 

disease!) 

• Protective doctor 
-S Fish intoKe 

• etenetic ?(Xctor& 

0 FflP rPutoiion 0 ? ftPC. gere on chromosomes sqa 

i£) HfJPcC -*• mismatch repair ^ene defect o¥ HmLHi; mSH-l, 3 ., to 

• Pathogenesis 

RdenocorcinorTvx segoence Cmultipte step carcinogenesis'] 


Mormol epithelium- > Epithelium at riSh 

PPC. gene 


ft - flPCEvEME 

ts - ts-eps 



- > Pdenoma 

h-(iAS 


p53 


i 

Carcinoma 


Molecular model l@&rectal 

cancers through the adenoma-carcinoma sequence 
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- HMPCC 


HNPCC[Hereditary non polyposis colon 
cancer] 


mismatch repair (microsatellite instability) pathway 



0 Rlso Kryjwn os Lynch Sy ndrome 

iO I c.isK o¥ developiry c. — Colon Cancer 

£ — Endometriai cancer 

0 — Ovarian cancer 

• microscopy oV Colonic Cancer 

molyriant cells] 

- mucirous adervocarcinoma-^ Siynet riny cells are seen 
Has poor prognosis 

• Tumor morKers o? Colon Cancer 

CA-19-9, C£fi (Corcinoembryonic fintiyerO in 6lood 


5 

?■ 

a 

fei 

y 
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LIVER-NORMAL HISTOLOGY AND CIRRHOSIS 


Normal morphology of liver 


00:01:22 


• 1400 - IfcOO ^ms. 

• Lobuloir architecture. 

Hexagonal plates (lobules^ 


i 


I 


Centra! vein 



Ba&lc Stfudjurs df Uvef Lobuia 


Portal triad 

- 6ile duct 

- Portal vein 

- Hepatic artery 

Sinusoids: 
region betioeen 
rou3S o¥ hepoiocytes 



zones 0? Liver: 

Zone I! Periportal ^one 
Zone a: midzonoJ 
zone S: Centrilobulor 


t.me 


Zjone most susceptible to ischemic damage * zone 3. 
most susceptible to toxin induced domoge * Zone i 

Disease a^^cting each zone: ; 

mid Zonal —*■ Vellow ¥ever ‘ 

Periportal —* Virol hepatitis | 

Centrilobulor -* Olcohol 

flcetaminophen toxicitg 

Chronic venous congestion. i 

ischemia „ 

JlJ 

6udA Chiari syndrome & 

Microscopic structure of liver 00:06:06 ^ 


1. Sinusoids • 

* Area betujeen a roius o? hepatocgtes 

• hupMer cells in the lining 


|-^ canal o? Herirg 

QQQQQGQQQ 

- Sinusoids 

ooooooooo 

space oV Oisse 
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a. space of oisse 

Space be+ioeen hepotocytes orvi lining of sinusoids. 
Characteristic features: 
cO Vitamin fi storog^e 

b) Ito cells/stellate cells - ftbrosis in cirrhosis. 

<£) fimgloid ^rst seen in space of Oisse, 

3. Canals of Herir^ 

• Present betuueen hepatocytes 

• Contain o^/ai cells /stem cells of liver 

KJormoI liver biopsy: 



Cirrhosis of liver oo:i2:4a 


• End staae disease 

. charatfefBiid^estpg notes 


4- 

Disruption of 
liver 

architecture 


li^eneratirg 

parenchymal 

nodules 


-1 

ftridying 

fibrous septae 


5 



• Types of cirrhosis - based on regenerating nodules 


I 


I 


micro nodular 
cirrhosis 
Modules < 3mm 


macronodulor 
cirrhosis 
>3 mm 
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Causes o¥ micro and mocronodulor cirriTOSis. 


micronodular cirrhosis 

mocronodulor cirrhosis 

Early fiLO 

Late fiLD 

Hemochromatosis 

lOilson’s disease 

I® biliary cirrhosis 

a - 1 antitrypsin deficiency Viral 

Indian childhood cirrhosis 

hepatitis 


Drugs and toxins. 


Cirrhosis - pathogenesis and clinical presentation 00;17:09 


Causes o¥ cirrhosis! 


I. Rlcoholic liver dseose 
a. Mon-alcoholic steato hepatitis (mRSh) 

3. metabolic disorders; a - antrtrypsin deficiency 

uJilson’s disease 
HemochrotTotosis 

4. Viro! hepatitis 

5. flutoimmune hepatitis 
Oru 0 S and chemicals 

1 . Siliory diseases 


Pathogenesis > 

Hoiimorh! capiliarization 0? sinus|oi|4^e/latestpgnotes 

Mormal liver; 

Type I and 3 collagen : Periportal and centrilobular oreo. 

Type 4 collage '• space o? O'lsse. 
in cirrhosis, 

Type I and 3 collagen occup'es space o? Oisse 
'1' 

Loss 0 ? fienestrations of sinusoids 

i 

Capillarftation o¥ sinusoids 


f aag 

Histology 

Cinhosis 


D 


a 

tn 

■ 


s 
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Clinical presenta-ttorv 




■ Rflctsl vslices 
(hemontKMts) 



Efftctt of portol hyportofitbn 
•Esophageal varbes 

i 

HematflfTiesis 


• Matena ^ 


• SptenomegaV 

• DilaM aJ^domina] 
(oiput medusae) 

• AscHes 


Effects of Ihrer cell islliirs 
• Coma 


* # -- Fefof hepaticus (brealh 

' Af\ smells lUtea freshly 


opened corpse) 

Spider nwl 

• Gynecomastia 

•Jaundice 

• Asdles 

• Loss of sexual hair 

• Teslicuiar atrophy 

• Uver 1!ap' (coarsa 
hand tremor) 

• 8fee^ng tendency 
(decreased pro t h rombin) 

• Anemia 

Macrocytk: 

Iron defcteftcy 
(btoodloss] 

•AnkJo Bdem 


t.me/latestpgnotes 
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ALCOHOUC LIVER DISEASE 


I 


Alcoholic liver disease oo:00:G8 

• Alcohol intoKe 0 ? <o 0-80 ml/doy ¥or lO ^eors - causes 
alcoholic liver disease 

• 6[ross - so9t, yelloujj gfeosy 


r- 

Steatosis 


On Histopathologica! Exominoiion 


Hepatitis 


Oirrhosts 

i 


• Fdttg 

liver 

• Hepatocgte suielling 

• Irreversible 

• Reversible 

• Ballooning degener- 

• Fibrosis seen 

• Starts in 

ation 


centrilobular 

• Weutrophilic inftltrate 


Irea Czone-3) 

• maJlorg hgaline bodies 




• Some ftbrosis seen 



1 

i 

t.me/latestpgnotes 

micro- 

macro- 

vesicular 

Vesiculor 


4- 

4. 



Srroll ?atty lor^e ¥atty 
droplet droplet 


Laennoc cirrhosis - end stage o¥ Alcoholic liver disease 
Fibrotic scar 



MfcUbVCbC. 


Ktormol liver steatosis 
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Mallory hyaline bodies 


00:07:35 


fi/tVfi. moJiory denK bodies 

Corrtposed o? — in^rmedlode ^^Iciments-HKe 


ChSj ChIB 

moilorij hyaline bodies 
seen in 

Mew - Mon oJcohole 
steatohepaht is 
Indian — Indian childhood 
cirrhosis 

fl - Alcoholic liver disease 
T — Tumor liKe hepatocellular carcinoma 
C - Primary biliary cirrhosis 
H - Vocal nodular Hyperplasia 


not seen in 

i 

Hemochromatosis 

Priimry scterosiny 
cholangitis 
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Microvesicular steatosis and macrovesicular steatosis 00:ii:i5 
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4: 


I 




« 


* 


mvcroN/esicuIar sieotosis 

Acute ¥a.tty liver 0 ? pregnancy 

Geye’s syndrome 

early alcoholic liver disease 

Drugs ^ toxins 


macrovesicular steatosis 

• Late alcoholic liver dieose 

• Obesity 

• fVotein energy 
malnutrition 

• Mon alcoholic 


SteotohepatitiS (MflSH) 
• clvonic hepatitis C 


Mon alcoholic steatohepatitis (mASH) 

• Features are similar to MASH, no history o9 alcohol 

• Seen in - Obesity 

metal^lic Syndrome 
insulin resistance 


Alcoholic Steatohepatitis 

Mon Alcoholic SteotohepatitiS 

• mollory hyaline bodies 

• inflammation — more t. t 

prominent 

• Meutrophils predominantly 

• Perisinusoidal > Periportal 

Mot present 

tiL@s£^tiQ6t|d§inotes 

macrophages predominantly 
Periportal > perisinusoidal 


Reye’s syndrome 00;15;40 

• Rare disorder 

• In children su^Serirg ¥rom viral illness 

i 

Treated uoith Aspirin 

• Due to severe mitochondria! dysfunction 

• c/F - rash, vomiting, hypoglycemia, hepatic encephalopathy 

• On H ^ " extensive micro vesicular steatosis 
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METABOLIC LIVER DISEASE 


Haemochromatosis 


00 : 00:20 


• Excessive iron owertoad 

• most conrwYwn metabolic caiise ^or liver cirrhosis 

• fintosomol recessive 

Haenrvochromotosis 


r 


Hereditary / yenetic 
I. hFe yene mutation 
on ch (op 
a. Hflmp yene 
3. RW ' Juvenile 
hofimochrormtosis 


Secondary / non - yenetic 
I. Repeated blood transfusions 
a. 6 antu siderosis (iron utensils ) 


Pathoy 


lenesis 


Clinical features 


t.me/latestpgnotes 

mutation of HFEgene on ch (op 

Decreased Hepcidin 

1 

increased iron C overload) 

I 

Haemochromatosis 


Liver : micronodulor cirrhosis 

(most common/Earliest oryan 
affected) 


Diabetes mellitus 
Pancreas 



ftrouin colour 
C melanin » hemosiderin) 
Shin 


s 

I 
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• om - 1 - ftroujo colour -*■ fironze diabetes 

• CVS - restrictive cardioirvyopccthy 

dilated cardiomyopathy 

• Testicular obnomnolities yonodol Involvement 

• • Joint involvement 

‘ • I risK of hepatocellular carcinoma 

‘ • Lab diaeresis '• 

' • Blood ! Sfc Iron t 

' S. Ferritin t 

' S. Transferrin saturaton t 

; S.T16C i 

‘ • Liver biOPSU 




a 


& 



- Brotjunish Pigmentation - Hemosiderin 

- Featutf'es of micronodulor cirrhosis 



" On Prussian blue stain, bluish coloured iron deposits con be seerv 
• Treatment : 


• oruy of choice Fe chelator -* Desferoxamine 

• Treatment of choice Phlebotomy 
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^^son’s disease 


51 


□ 0 : 09:39 


• excessiiv/e copper (xccumulaton 

• flutosomaj recessive 


• Pottiogenesis = 


mutotion o¥ PfTPTB gene on ch: I3q 

i 

Defect in incorporation o¥ copper into ceruloplasmin 
Increased accumulation of copper in tissues 

i 

ulilson’s disease 


Clinically 




Liver — ^c'rrhosis 


-> Eye tsayser - Fleischer ring 

i 

Brounish discolouration in descemet’s membrane oV 


cornea 


t.me/latestpgnotes 


Brain Putomen and basal gor^Ufx ore affected 

i 

Kleuropsychiairic mani¥€Stations. 


• hogser Fleischer ring: 





■G 
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• Lob diagnosis • | Copper levels 

I CerulopJasmin 

• Liver biopsy 

• S+Qjn ?or copper Ehodomme 

'—> iLubeonic acid 

• Stain ¥or ceruloplasmin Orcein 

• most sensitive screenirg test ?or copper ts j urinarg excretion o? copper. 

• Treatment Copper chelators 


al - Antitrypsin deficiency 


00:15:50 


fiutosomal recessive 

pathogenesis > deftciervcg o? a I antitrypsin 

Elostoses <-^ flntielostases ( a i antitrypsin) 


deficiency o¥ a l antitrypsin 

1 

7 tlostose activity 


r“ 

Lung 


Liver 


ponocinar emphysema cirrhosis 

t.me/latestpgnotes 

• (genetics 

Pi mm -♦ normal 
Pi mz hetero 2 ggous 

Pi zZ ai deficiency 

• On microscopy ~ 



). Steatosis 

a. Cytoplasmic gtobudes s PflS® 

Diastase resistant 
periportal area 
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HEPATITIS 


■ Hepfldtitis is IrtSlammoHon 0? Liv/er parenchymcL 


Hepatitis 


r~ 

Hep ft 
CUP Virus 
Picorrvx 
Faeco-oroJ 
a-fa 
ijueeKs 


T 


r 

Virol 

1 


ftULioilTTCTVUne 


~r 

c 

CUA 

FbVi 


T 


1 


6 

OUfi 

Hepodrva 


0 

CUA 

Delta 


Porenterolj vertical, sexual 

a-afc uieeKs 

Carcinogenic 
most 
chronic 


Hep £ virus 
Fdeco-oral 
A-s lueehs 


maximum 
mortality in 


t.me/latestpgnotesP*’®9’^y 


Acute hepatitis 


00:03:40 


• morphologg of acute hepatitis 

- BcJiooning degeneration: swelling of hepatocgtes 

- Disruption of lobular architecture 

- Inflammation 

- Spotty necrosis 

- Councilman bodies - Ppoptotic bodies 

- Absence of porta! inflammation 

' Central - portal brgdirg necrosis 

- Drop Out of hepotocytes 

• Acute Hepatitis 
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• ftojioon degeneration 



6alloon degeneration 


Councilman bodg 






b: 


t 


• ;• 




> • ‘jCouncilmon body 

*' • i .T^ ^ 




Chronic hepatitis 


00:07:40 


• morphologg 

Sifound gloss hepoiocgtes! seen in Hep 6 infection due to 

depos'tton of surface antigens. 


t.me/lat( 



w T^--i 

p“ ^ * 



e^found glass 
hepatocgtes 


- Bricigirg Fifarosis: bridged between the centra! vein and 

portal tract. 

- mononuclear portal inflammation 

- Interface hepatitis 

- Cirrhosis 


S 
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HepKatBi^ 






microscopy o¥ Hep C. infection t 

- S-tea^osis: ^oHy change 

- Lym|:^icl o^greggies 

- 6ile duct damage°a^ prori¥efation 


Autoimmune hepatitis t.m 6 /lat 6 Stpgnot 6 S 00:11:22 
• Females > moOes 


Autoimmune hepatitis 


1 

Typei 
- HLA0G3 

Type a 

fib ogalfvst LtVn *■ 

- 1 

Types 
- IJO AnICA 

- AMCA-t- 1 

-i- 

-1 

MoUVn 

Anti smA Lhm i 

Ltsma 

Lhm3 

- lsa ^ 

Anti mitochondrial + A 

i 

i 

Liver soluble 

Hep C 

drugs 

HepD 

antigen 


• microscopys 

- I PlaSma cells infiltration 

- Hepatic Eosettes 

- amperipolesis 

- interface hepatitis 
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HEPATIC TUMORS AND BILE 
DUCT DISORDERS 


IntroducVion 


I I - 

me tumor 0? liver me primary 
^ moliynant 

Secorttiaries or tumor o¥ liver 
metastasis >[- 

^ Hepatocellular 


me colon 
cancer 


carcinoma 


- 1 - 

me 

bengn tumor 
0? liver 

Cavernous 

hemonyioma 


m.c liver tumor 
in children 

i 

Hepatoblastoma 


Classification of liver tumors 


00 : 01:36 


Senign 

• Hepatic adenoma 

• Cavernous hemangioma 


I 

mojianant 

i 

• Hepatocellular 
carcinoma (hcC) 

* flnaiosarcoma 

t.me/latestpgnotes 

Hepatic adenoma 

• Females > moles, ao yrs o¥ age 

• disK factor - use o? OCPs (Oral Contraceptive Pills) 

• Solitary tumor, u)ell deftned ^ capsule, in right 
lobe 0 ? liver. 

• On histopaihotogicoJ eitamination Ch ^ e) 

— uwll diV^rentiated hepatocytes 
sJo central vein 
Mo portal triad 

MO vascular invasion -CdWerentiate ¥rom HCC) 


Hepatocellular carcinoma 


00 : 04:47 


• males > Females, t0-70 yrs o¥ age 

• dish ¥actors - Hepatttis-6 chronic 

HepatitiS'C chronic 

Hennochromatosis 

Tyrosinemia 

Alcohol 

Aflatoxin 

Mon alcoholic steatohepatHis 


EL 

m 

I 

s 
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Pre ncopittstte condrtions ¥or develop roen^: HCC 

'i' 

Hepotit adenoma. 

Small cell dysplastio nodule 
Lar^e cell dysplasVic. noduJe 

morphology — mjJh¥ocal ^umor 
fir^ioinvostve 

mollory Hyaline bodies seen 
Cord sheete trabeculae o¥ cells 


• imrnunohfitochemical markers ClHtO — Alpha fetoprotein (AFP) 

Hep Par -1 
hJeurotensin 
€(lypican - 3 


» 


8 


Fibrolamellar variant of hepatocellular carcinoma 00 : 08;43 


• male = Females 

• Mot associated ujith Hepotitvs 6j C 

'I' AFP (Alpha feto protein ) 

• Better prcynosis 

• Spreadt.^^i|rfte4lt[Di8H^ 

• On H ^ 6. - Aburdont collagen 

Abundant ftbrosis — stained by — mossonV trichrome 

• IHC morKers - Meurotensin 




I - 

dish factore 

Pvc, Arsenic 
thorotrost 


Angiosarcoma of liver 


on H ^ £ 

i 

Pnostomosirg 

vascular 

channels 

Lined by 
malgnont cells 


- 1 

f 

• vuJF (von-uiille 
brand factor) 

• factor vin 

• C03I 

• V&6iF 
(vascular 

endothelial grouith 
factors) 
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Bile duct disorders 


00:13:58 


1 

1 

1 

Prirmry biliary 

Secondoy bildry 

primary Sclerosing 

Cirrhosis 

cirrhosis 

cholangitis 

i 

4 

4 

|)lnflajnnnatory 

a¥^c-ts exira hepatic 

affects both intra 

destruction 0¥ 

bile ducts 

^ extra 

intra hepatic 
bile ducts 


hepatic bile ducts 




a) ?ema!es > males 

males » Female 

mole: Female s a^i 

fiutoimmune 

obstruction of bile duct 

Autoimmune 

4. 

by yoll stones, 


Pnti mitochondrial 

strictures, carcinoma 

P-RMCA 

antibody 

4) fissociated with 

Mo ossociafons 

Associated with 

thyroid disorders, 


inflammatory 

^yren syndrome 


bouoel diseases 

ulccrotwe colitis » 



Crohn’s disease 

s) on H ^ e 0 

on h^/latestpgnotea, h ^ & 

lymphocytic infiltrate 

4 

4 

orourd bile duct 

« &ile stasis 

onion shin fibrosis 

• Ouctular atrophy 

• 6ile ductular 

due to concentric 

■ etronulomos 

proliferation 

periductal fibrosis 



( 303 

53 Heikc__^l^ 
Tumors and 
Bile Duct 
Disorders 


Onion sKin ftbrosis 


s 
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leave 



Onion SKirfi in medcirte 

• H ^ fc — Prirmry sderosirg cholonyitis 

• In X'T'ay — twiriy’s sarcoma 

• H ^ - Hyperplastic or-teriosclerosis 

• Merve biopsy -* Chronic inflammatory demyelinating poiyreuropathy 

• Spleen in systemic lupus erythematosus 

• Electron microscopy o¥ Toy sochs disease 

• myelin ftyures 


t.me/latestpgnotes 
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KIDNEY - BASICS 


Urine microscopy/examination 


00:01:41 


Examination o¥ ^ C«lls 
Caste 


Crystals 


I. Caste* 

D flli costs are composed o¥ Tamm Horsefali protein 
a) Produiced in thicis ascending limb o¥ loop o¥ Henle. 


Cast 

Condition 

L Hyaline cast 

Mormal indh/idual, Fever, Exercise^ 


Dehydration, Stress 

a. KfiCcast 

€^lomerulonephritis 

3. W&CcaSt 

Pyelonephritis 

A. 6road/uJa)^ 

Chronic E.enal Failure (CUF) 

cast 


5. Lipid/Fatty cast 

Mephrotictsyrr^r/tatestpg notes 

fa. muddy brown 

Acute Tubular KJecrosis (ATH) 

granular cast 



a. Crystals 



NORMAL < 

IRVSTALS 


o 

Ufto Acid 

Ca Ommtrnm 

V 

fdiPffuefa 

Ca ffliaaiitiaia 


* 

Ca CaAonala 

o 


ABNORMAL CRYSTALS 

I 

Clmlaalaiiiil 

<o) 

etwmm 

m. 

'LaiHdna 



■' r- 

j- 




Acy<ipMir_ , 

MMwlr 
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Crystals 



• CoJcium crystals 

Calcium oxalate - Envelope sViopedl 
Calcium carbonate — Dumbbell shaped 

• Cystine crystal : Hexayonol shape 

• Triple phosphate crystal (struvite) • CoWin lid shaped 

u)<xmtrvy = Mot all points are covered in the notes, especially conceptual 
explanations. Please use the notes in cot^unction uiith morrow Edition 4 
Videos. 

Structure of glomeruli 00 : 09:26 

t.me/latestpgnotes 

bidney Disorders 

J ^ 

e^lomerular Tubular Interstitial Disorders 

disorders disorders disorder o? the ftlood 

vessels 





e^|omeruli — Structure 

a, a layers o? epithelial cells 


Parietal 

b. mesangial cells 
ocytic cells 

- Capable o? proliferation 

c, 6ilomerular basement membrane CECirrO 

- Composed of Type iv collagen 



—1 

Visceral 

(has podocytes) 


Pathology * v2.0 ■ Mamsw 4.0 * 2030 


Scanned with CamScanner 


















54 Kid 


f 3 ^^' 


Basics 



d FiHration membrane 



e. 6oaiman's space: 

Space betuieen visceral and parietal epithelium 
Filtration process 
Depends on 

- size o¥ particle 

I-- 1 

< 4 fi* > 8 fl“ 

cosily Altered Mot Altered 


- Charye o? particle 

llepels all the substomces that are neyatively charyed 


I 
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Ciuwn- 


Kidney biopsy 


00 : 18:37 


fl minimum o¥ 10 glomeruli are required to study o. Kidney biopsy 
slide. 


'S 

8 



MormoJ Kidney biopsy 


Provides in?orrrYxtion about 

- Lesion in 8»lomeru]i 

- Tubules 

- InterstHium 

- Vessels 
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Lesions in aglonneruli: 

I. Proli¥erati\« disease 

- I Cellulor'rty 

- proliferation of epithelial celiSj mesar^iol tells, leuKocytes 
a. Focal 

< 50fl glomeruli ore affected 

3. Segmental 

P portion of the glomeruli is affected 

4. 6iloba] 

The entire glomeruli Vs affected. 

5. Diffuse 

> S05 glomeruli are affected. 


tsidneg &iopsg 

oO Lght microscopg 
b) Electron microscopy 
(0 Immunofluorescence 


Lght microscopy 

PfiS stained 



• NJormol glomerulus on a ight microscopy 

- Only I or a cells per capillary tuft 

- Capillary lumens ore open 

- Thichness of glomerular capillary tuoll is similar to the tubular 
basement membrane. 

- nnesangial cells are located in centre/stolK of the tuft. 

Stains used 

- PflS stain 

- teticulin/Silver stain 

- Congo red stain (fimyloid) 
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Abnormal glomerulus 


The abON/e picture shouis? 

- Capillary lumen - closed 

- I celiudority 

- Amyloid/sclerosis (more common) 



Segmenraj bcieiosis 



(;»loba) Sclerosis 


t.me/latestpgnotes 

Kidney biopsy - electron microscopy & 

immunofluorescence oo:2g:55 


electron microscopy 





Deposits 

Conditions 

1. Subepithelial Deposits 

* Post Streptococcal 
glomerulonephritis (PS^M) 

• Eapidly progressive 


glomerulonephritis (Epe^^D 


• membranous 


glomerulonephritis 
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Kidrl ev- 

Basics 


a. SuOoepttheliaJ depssite 

3. In^arnemboTiOuS deposits 

4, mesoj^tol deposits 

imfYiunoSluorescerioe 


merribranoproli?eratwe 
^(lomeruJonephfitis G^npe^^D-l 
Lupus Mepbritis 

mP<E\Ni - li 

Henoch - Schonlein Purpura 
(hsP) 

toephropathy 


Pattern 

I -'- 1 

e^ronulor Linear 

Seen in immune connplexj ftasement membrane disease 

Complement deposition 

6|0odpasture syndronne 



e 

» 

a 

(0 
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GLOMERULAR DISEASES - NEPHRITIC 


€\lorrverular diseases 


I I 


Primary 

Secondary 

• PseM 

• SL£ 

• epe^ 

• om 


• HTM 


Clinicaliy rmniVes+ in a ¥orms: 


Mephrotic Syndrome 
• massWe proteirtiTia 


(>S.S3m/a4hO 

• Hypoalbuminemia 

• Edema 

• Hyperlipidemia 

• Lipiduria - FoHy 
caste in urine 

• Cooyulopa-lhies 

• Seen in '■ ^ minima! chanye 

disease Cmco) 


" Focal seymental 
ylomerulosderosis CFSe\s) 

- membranous 
ylomerulopoAhy 

- rrvembrone proliferative 
ylomeruto nephritis CmP€(N0 
^lyfl nephropathy 


t.m 



tvJephrVtic Syndrome 

• Proteinuria 
(<5.S ym / 3 .\ hr) 

• edema 

■ Hematuria 


es 


• Seen ini 

- Post StreptococcoJ ejomerulo 
nephritis (PSeoJ) 

- Eopdly proyressive 
eOomerulo nephritis fepec^) 

- mPeiM 

- ^(OOdpasture’s Syndrome 

- fllprt Syndrome 

- Thin Basement membrane 
disease 

'lyfi nephropathy 


■ 

ti 

& 

m 
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Post Streptococcal Glomerulo Nephritis 


00:06:08 


- Type \\\ hypersenstti'Ji^y reaction 

- Immune complex mediated 

- 5-IS yr Pye 

- a-4 uieeKs aV^er streptococcal sore throolr infection 

1 

strains la, 4j i 

- Clinically- Cola coloared urine, edemoi, hematuria 

- microscopy: 

• Liyht microscopy Cbm) s - Enlarged hypercellulor glomeruli 

- t Celluloritg by leucocytes 

- Endo ^ Exocopillory proliferation 

• Electron microscopy (Em): - subepithelial humps 

Due to immune complex deposition 

• Immunofluorescence (iF) = - Eironulor appearance Clumpy 

bumpy deposition) 

t.me/latestpgnotes 
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- rrv)st cases resolve sporvtoirieously 

- ift o¥ cose - B.P€oJ 


Rapidly progressive glomerulonephritis 00:13;50 

- fl/iVa - Cresentric glonoerulo nephrrtis 

- Types: 


I 


Type I 

finti 6(6nn associated 


I 

€iood pasture’s 
syrdrome 


I ' ; 

Type ll "Hyp® 

immune complexes Pauci Immune Cmci) 

jt.me/latestpgno^s 

• PSEiM _ fjo immune comptex- 


- microscopy: 

• Liyht microscopy s > 50^l 
o¥ ylomeruli uiili shoui 
crescents. 

- it is ¥ormed by prolifera¬ 
tion 0 ? 


• Porieto] epithelial cells 

• Fibrin 

• Leucocytes 

- I Mumber o¥ crescent, 
poorer is the prognosis 


- Mo fintibodies 

• (joeyener’s 
yranulotmtosis 

• microscopic 


Polyanyitis 
- 6est Prognosis 



I 

B 

13 
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,iive space 


• £tec:^n microscopy: 

Rupture o? €klomerular 
basement membrane 

■ immuno^uorescence 

- Type I -* Linear pattern 

- Type U —* etronudor 

deposits 

- Type lil -♦ Wo deposits 

Goodpasture syndrome 

I -► Type 1 £P€M 
a. —> Type 11 Hypersensitivity Reaction 

I 

fir^ €\ 6 m anVibodtes 

B ^ t>e¥ect OCB chain o¥ collagen -type IV 
4 —* Collagen ^pe IV detect 


Crescentic glomenjlonephiitls 
(Rapidly progressive) 

h 

L trft I: ItaBB Kti ml Cl smwi| 
rf CM luyt'* ta j»H it 

M PmMMl 

L Trfth 1 Cm^iarinBW drfonn 
wiiilbiii ■^mnsflcbJlnt ml 

(ifwiuvu, 

B. Tlw ■! 1 V mr 

hm* pMMr N 
nKiQH, uiU* 

Cm(M m* lA Ikwi4 wmtiiM 
KWI 


00:23:35 



- cit^im^a'te^stpgnotes 

• Luny: Hemoptysis (jnC. ^ earliest) 

• Sidney: hematuria 


mcc 0 ? death = Renal disease 
un: Crescents 

- £m: Rupture of €^6nn 

- IF : linear pattern 

i 

Smooth deposition 



IgA nephropathy oo:24;45 

- fiiSA Berger’s disease 

- me ^pe 0? glomerulonephritis in odults-uoof Id Wide 

- mcc of gross ^ recurrent herroJuria 

- Pathogenesis : | mucosal secretion of Igfll 
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- microscopy! 


Lm = - mesargiol uiidentrg 

- Deposition o¥ lyA in mesanyium 

em = mesangia! deposits 

IF = mesangia! deposits of igfl, C3j Properdin 


( . Jie 

55 GiorUwIaMi^!^ 


Diseases 

Nephritic 


PS€^l 

- Children 

- Hematuria occurs I0-I4 
days after sore throat 


Igfl KJephropaihy 


- Adults 


- a-4 days after sore 
throat/ei! infection 


Alport S 3 mdrome 


00 : 31:28 


- Hereditary nephritis 

- FoUouJS all modes of Inheritance 

- me mode of Inheritonce - x-linhed dominant 

- Clinically: ( ^r^o^ —* nnnemonic - “Can't seej Can't pee, Can’t hear 

a Buzzing ftee" 

- Anterior ientd3fte/laJg^tpgnotes 

- H€m<rtur». = r«lneu- a??ected S earliest 

rranifestation 

^ Sensorineural deafness = Ear — mC. ejctra renal 

organ affected 

- Pathogenesis: mutation in as chain of collagen type IV 

Only diagnosed by Electron microscopy 

i 

ftoshet ujeave oppeoronce 
Thinnirg of Basement membrane 
(earliest lesion) 

Basement membrane thinning ^ lamination of Lamina densa 


Thin basement membrane disease 00:37;00 

- A/K/a - Benign familial hematuria 

- Mormol thicKness of Basement membrane - zoo-AOOnm 
Basement membrane thicKness decreased to ISS - aoo nm 

type IV 


- Due to mutation of 04 chain of collagen 


J 

S 
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GLOMERULAR DISEASES: NEPHROTIC 


mjC. Cause o¥ (Jephrotit syndrome in 


r 


Children 


fldurts 


I 


1 


minimal choree disease focal se^merrtol 
gtomerulo sclerosis 

Minimal change disease 


fnembroTiiOus 


00:01:53 


• Bye 0 ? presentation - a-fe> yrs 

• fl/^/a Lipoid nephrosis / siil deposit disease 

• Idiopathic. 


microscopy: 

I. Lm - Mo chorye in yiomeruli 

Lipid in tubules —► Lipo'd Mephrosis. 

T.me/latestpgnotes 

a. £m - Oif^luse eWacement o¥ podocyte root process - 
Podocytopathy 


Cm- h^tp 

Podocyte foot process effacement 






V4A/#ri 


a. Immuno^Suorescerice - Mo deposits —» Mil deposit disease 
Clinically - Selective proteinuria — * respond to steroids. 


I 
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Focal segmental glomerulosclerosis (FSGS) 00:06:46 

me. in oudul-te. 


Causes 


Primary —► Idiopathic 


Secondary 


I. HIV 

a. Eenol oblation suryery 
a. Sichte cell anemia 

4. Reflux nephropathy 

5. Heroin addiction 
(o. Hypertension 

1. lyA nephropathy 
8L Obesity 


6(enetic causes 


j— ^ KJPHSa 
—^ a fictinin 4 
_^TRPCfe 


t.me/latestpgnotes 


microscopy: 


S507i ylomeruli show seymental sclerosis. 
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IF -1^ ^ C3 deposition in sclerotic area 


56 Gio/netylai^:^!^ 
Diseases: 

Nephrotic 


varwnts 

I. FS6^s - hX& (jfvrt otheruiise spetiftecO rac. 

a. Collopsir^ variant -♦ utorst prognosis 

associated ui'ith Hlv 

3, Perihilor variant 

4. Cellular variant 

s. e^lonnerular tip variant —* &cst prognosis 

lOaming * Nlot all points ore covered in the noteSj especially conceptual 
€>planations. Please use the notes in conjunction with morroui edition 4 
videos. 

Genetic basis of nephrotic syndrome 00:14;07 


® MPHSI 


- ,.me/latestpgnotes 

- encodes ¥or Mcphrin 

- Responsible ¥or corgenita) nephrotic syndrome o¥ Rmish type 


d) KjpHSa 

- €tene on I9q chromosome 

- encodes ?or podocin 

- Responsible Vor steroid resistant nephrotic syndrome, FSSiS 


CD a-Actinin4 

- Podocyte octin binding protein 

- Adult onset - FS€^ 

@ TEPc to Ct ransient receptor protein channel O 

- AdJt onset FS€6 


O. 


< 


Patholcsgy ■ v2.Q ■ Marrow 4.0 ^ 2CE0 


Scanned with CamScanner 










358 Renal System 56 


ii'iapaa 


Membranous nephropathy 


00:18:01 


- n\C.Cause 0? nephrotic syndrome in elderly 


Causes- 


\1 Idiopathic 

atl £ena! vein thrombosis 
3^ molynancy —► Co* Colon 
Co- U/irty 


47 infections —* mabria, Syphilis, Leprosy 
Hep ft. Hep C 
Schistosomiasis 

s7 SL£ 

b7 Drugs —* MSAlOs, Penicillamine 


Pathology = Immune corriple)C mediated 
HlA ' OE.1 

antibodies against Pufla receptors (Phospholipase fl a) 

t.me/latestpgnotes 


microscopy 

0 Lm - Diffuse thicHien'ing of Cvlomerular basement membrane 

(immune complex deposHiori) on silver stain SplKe ^ dome 

appearance. ^_ 

SpiJ^e ImfYxme 

j complex (bonne) 

EJaborotion of fern material 
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al iF-» granular deposit 

si £m —* Suibeprthelial depostte. 

eS^atemerrt o¥ podocijte ?oot processes. 

Membranoproliferative glomerulonephritis (MPGN) oo:25:25 


- Mephrortic » Mephrrtic 


I 

Type I 

me. Type 

■ Deposrttori o¥ 
imfYiuTte comple>c 


1 ^ 

Type a Types 


fictivation o¥ oHernoiive 

complerrcnt 

padViiuay 

i 


Oeposition 0? 


• RctWodion o¥ classical Deposition o? 

+• oRernatb/e complement 

t.me/latestpgnotes 

Subendotheliol deposition 
o¥ ly and complement. 
e.y.= - SL&, Hep b, Hep c. 


microscopy * □ um - LobuJar arch o¥ ylomeruJi 
“Tram tracK appearance” 

because o? duplication o? e^lomerular basement 
membrane 

6est seen on silver stain 



Tbit iiN«tlilnd4fnof»tlriini'ilMbii»nlmjfirtlli4b«H<n*fif 
nwfibr4nttnnnMrtcUn«r |lhi4 It charKttfltllc 
(liiraHXimirtl. 
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a] IF —* Type I - SubendofrieVioJ deposiH. 

Type a, - Irrtramembranous depOSi'ts. 
Dense deposit disease ' ot C3 deposits. 


t.me/latestpgnotes 
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RENAL INVOLVEMENT IN SYSTEMIC DISEASE 


Diabetic nephropathy oo;do;27 

' HiSK t wHh t duro-tion o? ihe disease 


- Type 1 > Type W 

- microscopy: 

• ThicHenirg o¥ fearlesO Tubular Basement nnembrarve 


• OiWuse €(iorrerulosclerosis 
Cmc bistologic abnormality 

• fJodulor e^lomcrulosderosis - irsimmelsteu uiilson Lesion 

(most specific ?indincp ^ 

• Renal papillary nercosis PBS 

■ Fibrin caps Capsular crops 

i i 

I Hyokline deposition in t hyaline in Bowman’s Capsule 
ylomerular capillaries 


• flrmoni ebstein lesion —* uncontrolled/poorly controlled om 

I t.me/latestpgnotes 

Development o? cytoplasmic 
vacuoles in PCT due to ylycoyen 
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I 
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I 



S - SicKle cell anaemia 
j - Obstructive uropathy 
o - om (hnc cause) 
n - onolyesic use 

Lupus nephritis 

- WHO grading! I - minimal mesangial 

W - mesor^io proliferative 
m - Focal prolferotWe 

IV - Di¥^tuse proliferative -* me 

V - membranous 

\v - Dense sclerosing 

Class IV -*• wire loop lesion © Colso seen in doss 111 *i v) 
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Hypertensive nephropathy 


00 : 12:42 



6en'gn nefJTrosclerosTS 
malignant nephrosclerosis 


- Benign nephrosclerosis^ 
erossJg! Leather grain 
appearance 

• microscopy! Hyaline 
arteriosclerosis 


- molignont nephrosclerosis? 

- Flea bitten Kidney 
(petechial hemorrhoges 
rupture o? capillaries) 

• Hyperplastic flrterosclerosis 

1 

Onion sKin lesons 


Malignant Nephrosclerosis 

Flea bHten Kidney 




nwiuV'X-- 

t.me/latestpgnotes 



Orviori sKin appearance 


57 


/ 3Ia 

Reri a 

involvement 
in Systemic 
disease 


Causes 0 ? Flea bitten Kidney : - molgront hypertension 

-eP€(M 

-SL£ 

-Sub acute bacterial endocarditis 
-Polyarteritis nodosa 
-Henoch Schonlein purpura 
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Causes 0 ? Onion sKin appearance in medicine^ 

- H'lStopatholcgy o? molgnoM hypertension 

- Merve biopsy in Chronic In^Somnnaiory 
Oemyelinoti 

- X'Toy o¥ Ewinys sarcoma 

- Spleen in SL& 

- £m in Toy Sachs disease 

- Histopoihology o? l" sclerosing cholongrtis 


ny Polyneuropathy (CIDP^ 


Chronic glomerulonephritis 


00:1 B:50 


- Cause' • ly^viCmco) 

• PSSiM 

• mennbranous, mP€(M 

- 6(ross!y: Symmetrically contracted Kidney, evronulor Surface 

- Histopathotoyy' - 6ilomeruli replaced by sclerosis 

- Tubular atrophy 

Interstitial in?lammation 


t.me/latestpgnotes 
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KIDNEY-TUMORS 


Benign tumors 00:00:27 

■ Beno] papillary adenoma: 

- Presents os yelloui plaques 

- HistologicoJly Papillary tissue 


• fingio- myolipoma! 

- Histology! vessel; muscle; Voi 

- associated uiith tuberous sclerosis 



t.me/latestpgnotes 


Oncocytoma! 

- Arises ¥rom intercalated cells o¥ the collectirg duct 

- epithelial cell malignancy 

- grossly: Tan mahogany brown tumor 

- Histopoiholcgy; cells with abundant eosinophilic gronulor 

cytoplasm (due to excess of mitochondria) 

- Electron microscopy-NJumerouS mitchondrios 
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Malignant Tumor: in children 

loWs himor 

- fi^e a-5 yr 

- me l“ renal -hjjrvjr of childhood 

- fi/K/a Nlephroblofitoma 

- usually presents as on abdominal moss 

- PoHnoyenesis '• loss of function mutation in tumor suppressor 

e»ene —*■ ulT l - chromosome I(pt3 
U)T a - chromosome llpiS 

- Associated syndromes; 

• UJfiSiG. - uuilms tumor, aniridia, genital obnorrralities, mental 

retardation. 

• toenystxash 

• 6ecKwtth Ldiedeman - Adrenal cytomegoJy hemhypertrophy 

- Histopathotogy; Triphasic pattern 


Epithelial 


mesenchymal 


. m0/|at0stpgr1(§flg!gl« ce"s 

• dosette 


I 

Blostemal 

• OarK blue primitive 
looKing cells 



liwrtw^u- 






most important prognbsttc 

Factor -^ Histologic anaplasia 
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Tumors 


- Precursor - Mefihrogenic cell resfe 


Malignant tumor: In adults 


00:12:04 


- denol cell corcievjma (Jicr?) 

• cr»9 

• fige'fcfri or "rth decade 

• fiha - €i,raU3ii2 -tumor, adenocarcrjorra. Hypernephroma 

• disK Vac-tor! smoKiny, obesity, petroleum product, asbestos, 

chronic Kidney disease, dioJySi^ hypertension, 
tuberous sclerosis 


r Sporad'icCmc) 
• dCC -\ 

L Familial 


eienetic basis- • vhl yene (von Hippel Landau) 

- yene on cK3p 
flutosomal dominant 

- t G|jsm^/4ia*est|bpbtes 

• HL dec (hereditary leiomyomatosis 

renal cell carcinorra) 

- mutation in Vumarate hydratose yene 
ftssociated With poplillary dCC 

• HP E.OC (hereditary papillary dCC) 

- mutation in mer proto oncoyene 

i 

Hepatocyte yrowth yene 
(Scatter Vactor) 

• 6irt Hoyy Oube syndrome 

- mutation o¥ 6HO yene 

i 

FblliCultTi 

- t r isK 0? chromophobe EjCC 


a 

■G 

< 
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Leave l^edback 


- Loss o¥ y chromosome 

- Hypodiploidy 

- Trisomy 1, n 


- Clinical features i 


Other genetic 
abnormality 



Hematuria (me \ earliesO 
Abdominal mass. 


FlonK pain 


- BngioinvasWe cancer —* veins 

- Associated with Paraneoplastic _■ 

Syndrome 
CPMS) 


Hypercalcemia 

Hypertension 

Polycythemia 


— StautSer syndrome 

i 

dec + hepatic dys?unction 


- me PMS associated with dCC f 6SE. 

- me site of aoO metastasis - lung 


Types o 


jjgg/latestpgnotes 


00:20:55 


• Clear cell ECO 

- mctypeofECC 

- Solitary unilateral 

- etenetic: vhl on chromosome a. mutation 

- usually arise from proxiiml tubules 

- microscopy I 

• Polygonal cells wHh clear 
cytoplasm (PAS t) 

• Oil red 0 + 

Immunohlstochemical morhersOHC) 
Vimentin —* + 

(cytoKeratin) 
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PapiUary SCO 

- and me RCC- -»■ cases 

- arises ¥rom either PCT/oct 

- genetic: r Tgpe I - HP - UCC. 

- Type a - HL ' ecc 

- toss 0? V chromosornej-trisorngijn 

- multifocal, bilateral, associated uiith diolgss 

- Histopolhotogg = Papillae - core billed U3ith foamy histiocytes with 

psamomma bodies 

- Psamomma bodies: foci of 
Dystrophic colciftcatiopi 
Seen in: Papillary thyroid ca, 

Papillary ECC,meningioma, 

Serous cystodenocorcinomas 

- 

Chromophobe ECC: 

" firise from intercalated c4HF 

- genetics: Birt Hogg Dube syndrome, hypodiploidy 

- microscopically : pale eosinophilic cells, perinuclear halo, 

Eesin liKe nucleus plant lihe appearance 



lHC-:CHi -1© 

- Best prognosis 

- special stain: Hole’s colloidal iron 



Ll/ 

,•* . * 0! . • , ! 


f*' 


>fj * * 


f' * *•' • • •'* .* ’ : *• 

r, * • *> . ji’ ^ 

* J ^ 'I ■» f i 


• J 

' . t 

< / ■ *• J 


58 Kidhey__iE3^f2^ 


Tfjmors 
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58 


Leave F^edbacN 


• Collecting duct/feellini duct £CC/ 

- Least common ROC 

- LLlorst prognosis 

- Arises ¥rom coUectirg duct cells in medulla 

- microscopicallg; hobnail cells,e)itensi\/e desmoposia 

• medullorg 

- Associated wHh StcKle cell trait 

- Arises ¥rom collectirg duct cells 

• xpB^ecc/ 

- Associated U3ith childhood £CC 

- €ienetics • TFT gene mutation on chr XplJL 


t.me/latestpgnotes 


V 


E 
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MALE GENITAL SYSTEM - PENIS 


Tumors of penis and condyloma acuminatum 


00:0045 


Tumours o¥ penis: 

beriign 

i 

Cond^lonna 
Pcunalnatum 
(genrtol uoarO 


rmIgmnV 

I 


CafonomcL insrtu 

I 


1 


6ouien*s disease 


1 

Boiueroid 

papuJosis 


Invasive cancer 

i 

SquomouS cell 
carcinoma 


Condyloma. acumirwuuiTV 
€veni+oJ warte 

—* Caused by low EisK HfV (0,11 
-* Lesion seen on ylans and inner surface 0? prepuce 
clinically 

Red velvety e^tcrescence 
—* Histopoklnoloyy: 

- Eironchiny, villouS; papillary connective tissue stroma, 
^ ftcanthosis 

epithelium, 


t.me/latestpgnotes 




HyperKeroiosis 


hoilocytic change: 

Cells with- 

- ThicK membrane 

- Cesin liKe nucleus 

- Perinuclear halo 




ft 

CL 


5 
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Reproductive 
System 


Leavfr^i^Elcl 


Bowen's disease and bowenoid papulosis oo:D7:12 


eouien 

eouienoid 

Elderly 

Solitary 

10?1 risK ¥or squamous cell 
Carcinoma 

_ 1 

35 yrSj seituolly active 
multiple lesion 

LOW risK o¥ trans?ormQtion to SCC 
Spontaneously regress 

1 _ 


Squamous cell carcinoma of penis 00:09:07 

fl^e - 40-50 yrs 
Associotecl with poor genital 
hygiene, high riSK Hpv C HfV I 4 i, iS) 

—* fiWects glons and sha?t o? penis. 

Histopathologg: 

• heratin pearls 

• oesmosonnes (inter 

IHO- CytoKerotin 

- Keratin pearls seen in loell diWerentioied SCO 



Squamous cell carcinoma 
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TESTICULAR TUMORS 


Leav^radbac 


Introduction 00 ; 00;30 

sJormoJ Histolc^ij o? -tesfe 

• Sperms are contained in Semini¥erous tubules 

• interstitial tissue = hoi Leydig cells. 


Classiftcotion o¥ Testicular Tumors 






1 


Everm cell Tumors Sejrcord Stromal 

(€iCT) Tumors 

—* Lcyd^ Cell Tumor 
—► Sertoli Cell Tumor 


y y 


other 

“* Lymphoma 
-* metastasis 


Seminomatous 

e^CT 

”* Seminoma 
—* Spermatocytic 
Seminoma 


Kton-Seminomatous 

,, t.n^patestpgnotes 

-*■ Volh sac tumor 
-* Teratoma 
—► Embryonal carcinoma 
Choriocarcinoma 


Risk factor and precursor lesion for testicular tumor oq: 04:55 
B.isK doctor 


SL 

3 . 

4 . 

5 . 


Testicular Oysyeneste sundrome 
—* Cryptorchidism 
—* Hypospadias 
hrme¥€lter syndrome 
Family History 
Environmental toxins 
1 la}), oct V» Money mutation 


precursor lesion 

• ITCiCM C Intra tubular e^erm cell Meoplasnri) 

i 

Con yive rise to oil testicular tumors, Except '• 

—» Spermatocytic Seminoma 

^ Teratoma 


< 
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^1 Leavemeabac 


SeminorrcAous GjCT 
I. and or 3fd decode 
a. Codiosensdive 

3. usually metostosize 
by lymphatics 

4. feetier proqnosis 


Mon- Seminomatous ^CT 
I, Mo cjye Predilection 
a C/jidioresistont 

3, Hermtoyenous 

4. poor proynosis 


Seminoma 


00:10:07 


1, fiye: ao-30 years 

me. Testicular Tumours in adults 
a Cadiosensitive 

3. metastasizes by lymphatics —* *• Paraaortic Lymph node enlaryement 

4. Con Be associated with i la p 

• clinically: Painless enlaryement o¥ testis 

• Histopatholoyy' 

I, Mests 0? cells divided into 
poorly demarcated lobules 
a. ftbrous septae 
byrrphoplasmain ftbrous septae 



f^'t'^gnOtGS round, Polyyonol, with 

- distinct membrane 

- central nuclei 

- prominent nucleoli 
" perinuclear cleoriny —» 


PfiS + 



hi> ^ 


^■pcSSf 


Seminoma cells 







c£jE(j 


■ Imnnuno histochemicol morKers used ’ 

1. PLAP+ (placenta! filKoline Phosphatase +5 
a HCG( + 

3,LOH -t- 

—* Mever flPP + 

seminonrvx in an ovary Cy^erminoma 


counter part o? 
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60 Tes 
tumours 


SpefTTvxtocytic seminorrvx 

• EWerly! flge —► 4»0 Vears 

• ITevCtO IS noV a Precursor Lesion 

• Slow growing tumor 

• Excellent Prognosis 

Yolk sac Tumors 


00:20:09 




fTijC. testvculor tumor in infants and children 
fihfl endodermol sinus tumor 
fige <■ 4 gears 
e(ross Presentation: 

-* * Area oV hemorrhage, necrosis, cgstic area 
H ^ ^ MetworK o? cells in tubules, papillary, cord patterns. 

I, schJler duval bodies/ ejomeruloid bodies 

• Components mesodermal core 
CM. -ti/M-Lager o¥ Cells 
iv- , Parietal lauer o? cells 



a. Eosinophil Hyaline globules t.m6/lat6Stpgnot6S 



Ji 


• immunohistochemicol moKers ■ AFP + 

a Antitrypsin © 

Choriocarcinoma and embryonal carcinoma 


00:25:58 


Choriocarcinoma 
Elderly 

Wo testicular enlargement 
Highly Aggressiv/e chemo sensitive 
usually metastasizes by hematogenous routes 
Produces : cannon ball mets (in lurgsi) 
e(ros5. presentation: Hemorrhage and Wecrosis 
H^e: - I. Cgtotrophoblast 


a 
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-* Poly^OTVil celte u)rth distinct borders, 
a. Syncytiotrophoblost 
—* €(iQrvt celis Luith multiple nuclei 
Crriultirucle<xtecD 

' Mo VilU ¥ormQ.tion 
morKer: P hc^ 



Embryonal Carcinoma 


aye s a0'30 yrs 

yrossly = Cystic, mucinous areas 

H^E; —* Primitive pleomorphic cells arranged in tubules, cord 
marKer; CO 30+-, CytoKeratin-r 



Oyhc- M*. 


fflftaW/- 


Teratoma 


D0:32;5t 


I 

4 

VI 

E 

5 


Derivatives o¥ S a germ lay 
Cyst —*■ dermoid cyst 
Types 

I 


ers 


I 


mature 

^ Prepubertal 
moles 


Immature 

—*■ post pubertal 
moles 


LOith moligriont 
Transformation 
Sguomous cell 
carcinoma 
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60 


tumours 


e^rossly: 6one cartilage, Teeth, Hair 







H9V 



£MMVC 




Types 


I 

mature 

ftetter prognosis 


Sex cord stromal tumors 


1 

immature 

Presence o¥ Meurol/ 
Primitive element 
Poor Prognosis 

00:37:06 


Leudg cell tumors 

t.me/latestpgnotes 

• produce estrogens and findrcgens 

• Clinically 
€iyneconnastia 

—* Precocious Puberty 
—* Testicular enlargement 

• in ao-loO Vears 

• €vross appearance: Vellouj, 6roun 

• H sj e : —Round Cells ulith Stronulor cytoplasm 

—»• Reinhe’s crystals 
' Leydig Cells —* Lipo?uscin 
^ Lipds 

^ Reirthe’s crystals 
Sertoli cell tumour 



Hormonally Silent Tumour 
ClinicaJly insgniftcant 
morher: Irhibin 


B 

< 
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Testicular lymphoma 


00:41:12 


• me Te&ticular Tumor In elderly Cage > (cO years) 

• usually bilateral 

• usually DL6CL (di?^used laryc b cell lymphoma) 


Summary o¥ -testicular -tumo*^ 
Tumor 


nwKer 


L Seminoma 
(m.C. Testicular 
Tumor in Pdults) 


SL yolK Sac Tumor 
Cmc- Children) 
3. Choriocarcinoma 


—* Seminoma cells 
—► Fibrous septal 
inftKration by 
Lymphocytes 
—► Schiller Ouvol 
body 
—^ Cytotrophoblost 
> Syncyfiotrophoblast 
no Villi 

—» Primitive cells 


fill ^erm Layers 


4. Embryonal 
Carcinoma 
S Teratoma 
derived 

to. Leyd^d«ie/lateStp§fl04ei8e’s crystal 
tumor 

7. Sertoli -► - 

tumor 

8. Lymphoma —*• OiWuse larye 

DtijC. Testicular 6-cell lymphoma 

tumor in elderly 

(>t3Cyrs)!] 


-* PLPP, LOHj HC6i+ 
Oct 3/4, Moncy-r 


PFP, a 
fintitrypsin 
-»‘HCei 


C03OV, Ch4- 


—*■ inhibin 

-*■ 6CL-fc^-, 
6-cell morKers 
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PROSTATE 


• fiverage ujei^ht o¥ prostate gland = ao g 

Anatomy and histology of prostate gland 00:01:10 


flnoJotng 



Histology 




Morrml prostate 


^ Corpora amglaoofi 
Cuboidol epitVielium 


■> Columnar epithelium 
■> Rbromuscular stroma 


S 

I 

s 

va 
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380 Male 

Reproductive 

System 


• Breast biopsy stroma, is ?a.Hy (to di?^€rentia.te it ¥rom prosta.te biopsy ) 


Benign prostatic hyperplasia 


00:06:31 


8 


• tOoui Knoujn as •• Modular Hyperplasia o¥ Prostate 

• m.c prostatic, disease 

• Clinically ' usually at^ects Transitional zone 

I 

-> Oi?¥iculty In micturition 
OySuria 
-*■ Mocturia 

• pathogenesis = Testosterone 

S a reductase -a | 

Oihydrotestosterone on stromal cells 

4 

acts on androgen receptors 
on stromal and epithelial cells 

i 

t.me/latestpgnotes 

Modular Hyperplasia 

Proli?eration o¥ both stromal and epithelial cells 

uJaming * Mot all points are covered in the notes, especially conceptual 
explanations. Please use the notes in cor^unction with marrow edition 4 
Videos. 

• €foss pathology : large, white rvodules. 





L-> uJeght o¥ prostate t to 
bO - lOOg 


-*■ €ilands 
Stroma 



I—JH ^ e • proliferation of : 
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61 


( ' * —3J|5-- 


00:12:58 


■ E.ish Voctors 5 
I, fi^e y so years 

3l BlocK populatvon > uuKrte popijJaHon 
3. High ¥at diet 

• Foods that show protective function against prostate cancer - 

I, Lycopenes 
a. Vitonnin O 

3. Selenium 

4. soy 

• eieneVic ¥actors = 

I. eaCfla gene mutations 
a. i Expression £-Cadherin 

3. Hypermethylation o? e»lutathione S Transferase. 

4. Chromosomal reorrargement which Juxtaposes ETS Fusion gene with 
Tmpiissa gene C Androgen deceptor Regulator ) 

• Precursor lesion = PIM ( Prostatic intraepithelial Meoplosia) 

-> within glands, do not invade stroma 
-* intact bosefr^/tQlt^igtp^notes 

• e(ross pathology: €<rey white tumor, affects peripheral 2one. 

•H^E! 

L Smaller glands, bocK to bacH 
a. Loss of myoepithelial layer, single layered glands 
3. Perineural invasion. 

I-^- 1 

Prostotic RoLncreatic 

carcinoma corcinonria 



iiUtC 


glands 


Single layered 
ylands 




Charcurteris^:ic 
^eoAure^ of 

ode nocor clnoma 


J 


V 

)A 

CL 

m 

1 

s 
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Prostatic adenocarcinoma : Gleason's score and markers 00;21:56 

Eiteoson’s score 

• Histopaiholcgico] score 

• s grades deperdirg on orchrtecturoj / glandular poHem. 

Gleason's Pattern 



€^teason’s pattern and respective grades 


• 6ileason’s score = Primarg grade + secordarg grade. 

( i“ dominant pattern) (s’* most dominant pattern) 

• fi aleoson^ score o?,,3+4 has better proqnosis than A+3 C Dominant 


marhers 

• ImfYxmohistochemical rrarhers 


4 fimAcaCa -methgl flcgl 

Coen2gme fiGocemaSe) 

PCA3 


• Tumour marKers j I. PSA ( Prostate Speciftc Antigen) 


Ages 

Morma! PSA 

AO - 49 gears 

3LSrg/ ml 

SO - 59 gears 

3.S rg / ml 

(oO - (a9 gears 

A.S rg / ml 

10'19 gears 

(d. 5 rg / ml 


serum PSA 

a. PSA densHg 

= - 

volume o¥ gland C US6( ) 

3. PSA velocitg 



-> 3 samples tohen over a consecutive gears 

-»■ > o.TS rg / ml / gear rise 5 patient can develop molgrvxncg 

A. Free PSA / 6oundPSA 
-» Bound PSA have a lesser value 
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FEMALE GENITAL TRACT: CERVIX 


Infections of female genital tract 


00:01:44 



Herpes Simplex virus 

HSV — I '• orophoryrgeal 
HSV - a s 


Features: 

rriuHinucleation, nuclear molding 
eiround gloss appearance o? nuclei 
I—> filso seen in: Hepatitis 6 infection 

5L molluscum contagiosum 

Pox virus I (most prevolenO, a, 3,4 
pearly, dinrpled dome slToped lesions. 


t.me/latestp qnotes 

pinkish, intracytoplasmic inclusions in i^-*" ^ 



^he epidermis • molluscum bodies 





■: P ' 1 
:i 


3, Trichomonas Vaginalis - ovoid, 
flaaellated oraanism 
straujberry cer\Ax 



4. €(ardnereHa vaginalis - gram negative organism ftshy smelling | 

discharge clue cell © ^ 

S 
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Reproductive 

System 


Vulval lesions 


00:06:23 


L Panel’s disease ot vulva 

Paget’s cell' large cell w'rth perirvjiclear hob irriicaies 
carcinoma in-srtu 



ll‘■i 

6SSi\*iii.n/.is'Vlv.: 


a. Condyloma acuminatum - genital 
warts HPv to, II (low risK HPv) 
warty verrucous lesions 
Hpfc! 

tSoilocytic atypia @ 
hoilocytes i 
Large cells, thicvs 
membrane, resin llKe nucleus, 
perinuclear halo. 

,, . ,t.me/latestpgnotes 

Vaginal lesions 





00:09:40 


Ktormol lining * non — Keratinized stratified syuomous epithelium 

Lesions 


i 

4^ 

1 

Sguomous cell 

embryonal 

Clear cell 

carcinoma 

rhabdomyosarcoma 

adeno Co. 

• VJ^per 

• o/b/a Sarcoma 

E,isK factor 

posterior 

botryoides 

Diethyl 

vogifYik. 


stilbesterol 

• HPV, multiple 

* large polypoid mass, 

(bes) 

se>cual 

grape liKe clusters 


partners 

• HP&J 

• afi^iect infants ^ 


Keratin pearls 

children 


Ocsnrosomes. 

• marKer: 

• Hpe; 


cytoKeratin 

Tennis racquet cells 

Small cells, eccentric 
nuclei, cytoplasmic 
protrusions 
• IHCJ 

Oesmin, muoaenin, 
myoa 
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Lesions of cervix 


00:14:41 


Ectocervix! siroiifted 
squAirvouS epithelium 
Endocervixmuajis 
secreting columnar 
epithelium. 





Pathogenesis o¥ CIM ( cervical intraepithelial neoplasia) and Ca 
Cervix 

Hpv n^echoTL 


Hgh risK strains 
riPV l(fl, 18 

• ClM 

• Ca cervix 
Pathcgenesis 


- 1 

LOW risK strains 
HPV (oj II 

Cause genital warts - 
condyloma ocumiratum 


HPV 


I 

i 

El, binds and 
degrades p« 


t.me/latestpgnotes ^ 

i 

binds and 
degrades K-b 


I Cell proliferation t’ 

i 

ClM 

i 

Ca cervix 


ClM — older classiftcation. 



CW I; fttgpica] cells in lower 
i/3"''of epithelium 
ClKJ 11 ' fitypia in lower a/a''*. 


CIM ill ’ entire thicKness —* atypical cells. 

ClM: fttyp'a limited by basement membrane 


62 FerriefeC3ei!i‘-‘“-‘ 
Tract: Cen/ix 


a 
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Female 

Reproductive 

System 


£ 

s 

ei 

s 


KJeuu cla£j.'^\catior» — SIL fecjuamoufi irrtraeprtheliol lesion) 

LSIL s Low grade SlL (lower i/s'** involved) 

HSIL! High grade SIL (involves enjtire epitheliurri) 

Carvleal Changaa 


Hotmal 


LStL 


HSIL 


Canrieal 

cancar 



Htetopothologicoi criteria ?or diagnosis; 
Pieomorphism 


Klucleor enlargement 
Hgperchrofnasia 
Prominer^ nucleoli 


Nluclear atgpio- 


hoilocgtic algpia. 


morher ct?.iq»e/ilatest|jgfi0tes 

P-lti 


Carcinoma cervix 


00:23:47 


Squamous 
cell Ca 

i 

me. 

HPfe: 

VVeratin 

pearls 

Oesmosomes 


marher: 

CgtoKeratin 


I 

fidero Ca 

and me 

hPe; 

glands lined 
by malignant 
.cells. 


I I 

fideno Meuro- 

Squomous Ca erdoerine Ca 

SV, 

>K >r 


Squamous 
ord glandular 
diPSerentiation 


cells with Salt 
and pepper 
chromatin 
marKers! 
Chromogroninj 
Synoptophysin, 
Niewon speciftc 
erolose Ovst) 


Papanicolaou Stain (PPP stain) —* cervical smear ewjmiration 
Vacoines ogairst hPV Cervorix, 6»ardasil. 
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UTERUS AND ENDOMETRIUM 


Endometrium 


00:00:23 



• Histology! 


I - 

tndometrioJ s-tronrvx 
- endonnetf lol glands 


Endometrium 


I 


myometrium 
- smooth musde 


endometriosis 

- presence o¥ endometrial yk 

- most common site '■ 0\/aries 

other sites s uterine ligaments 
PeK/ic peritoneum 
Eectovogino] septum 

- Theory: Eetroyrode menstruation 
' Chocolate cyst o¥ Of^ory 

when lesions bleed 

r 1 

* blood -* broun 

Convert ovaries to cystic structures 


uterus 


Chocolate cysts o¥ ovaries 
- Endometriosis increases the risK o? = 

■ Endometrioid cancer 
• Clear cell cancer o? ovary 


fldenomyosis 

- Presence o¥ endometrial glands in the myometrium 

- a - amm away ¥rom endomyometrial junctioa 


D 

a 

*) 

s 

5 
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£ndometrioJ hyperplosia 

- increased proli¥eraiion of endometrial relative to stroma. 
tiisK factor : pTolorged estrogen stimulation 

- 6(ene = PT£k) gene mutation of chromosome 10 


i 

increased riSK of endometrial hyperplasia and carcinoma, 
- morphologically s 

hyperplasia 


4 “ 

Simple 


uiith 

atypia 


—I 

ujrthoui 

alypia 


Complex 

^ 


uiith 

atypia 


Uirthout 

atypWu 


Endometrial carcinoma 00:08:30 



Typel 

Type U 

Rge 

55'fc5y 

(oO-TSy 

E-fiK factors 

obesity, omj HTM 

thin physique 


unopposed estrogen 

endometrial atrophy 


endometrial hyperplasia 

W^AS, AeiO-la 

msi 

PS3 mutations, 
oneuploidy 

morphologic 

type 

Endometrioid 

dear cell 

serous 

mbced mullerion 

Prognosis 

Indolent, lymphatics 

oggressive, 
intrap>erttoneal spread 

Oevelopment 

Proliferative 

Atrophic endometrium 

schematics 

endometrium 

simple hyperplasia 

J 

pss 

[■ Aneuploidy 


Endometrial intra- 


jhmLHi 

epithelial c 

1 

carcinoma 

1 


Compleic hyperplasia 




|h(lAS 

Serous carcinoma 


Compteit atypical 
hyperplasia 

P-catenin 

'^Plh3Cfl 

Endometrial carcinoma 
Type! 

Type 11 
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Myometrium 


00:14:18 


• Lesions of myometrium: Leiomyoma. 

Leiorryosorcoma 

• Leiomyoma: 

- Fibroid tumor 

- most common tumor in females 

-- 6enyn tumor from a smooth muscte 

- €\eryetiCS: 103i:i4) 

—^ m£0 la yene mutation 
partial deletion of 

6 flT 0 SS patholoyy •• uoell circumscribed, grey-white 
Cut Surface - whorled appearance 


Types. 


> Subserosol 

> Intramural 
—^ Submucosal 



microscopy : 

- Intersectirg fascicles of 
smooth muscle cells 

- Mo atypia 
no mitosis 

no pleomorphism 


- if oiypia + 
giant cells 



■ eed degeneration - Pregnancy 
-> Hyaline degeneration 
-> Calcific degeneration 

- morher i smfl (smooth muscle octin) 



• Leionngosarcoma: molgnont tumor of uterine smooth muscles 
- Criteria: > 10 mitosis / lO HPF, 

more atypia, more necrosis 


tj 

< 


Palhofogy - v2.0 - Mairow 4.0 ■ 2020 


I J51 

UteiWarjcl.^^iKlE^ 

Endometrium 


Scanned with CamScanner 














64 




OVARIAN TUMORS 


Classiflcation 


00 : 00:13 


Surface 

epithelial 

• Serous 

• mucinous 

• Clear cell 

• fendometrioid 

• Transitional/ 
Brenner 


Ovarian tumors 


I 

^erm cell 
tumors 

• Oys^erminoma 

• VolK sac tumor 

• choriocarcinoma 

• Teratorm. 

• Embryonal 
corctnorro. 


Sex cord 
stromal tumors 

■ Fibroma 

• ftbrotheeoma 

• 6(ranulosa cell 
tumor 

• Leyd^ cell 

tumor 


I 

metastasis 

* hruKenbery 
tumor 


Surface epithelial tumors 


00 : 03:20 


• Surface epithelial WS t.me/latestpgnotes 

ri \ 

Benign Borderline maignant 

• Derived ¥rom surface coelomic epithelium 

• most common ovarian tumors 


Serous epithelial tumor 

mucmous eprthehol +umor 

• facrt benign 

■ 80ft ben^n 

• Bilateral 

• Unilateral 

• genetics - Becfli, BBCAa, pS3 

• genetics - h-dAS mutations 

• dish doctors — multiparity, 
family history 

• risK factor - smoKing 

• Giross - uniloculated, dear fluid 

• multiloculoted, thids fluid 

• microscopy - serous ciliated 

• microscopy - Tall columnar 

epithelial cells 

non-cilioted cells uiith apical 
mucin. 

• Psamomma bodies r 

• psamomma bodies - 


H 

D. 
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★ Psomomrrtx bodies ore oOso 


★Toll columrvxr cells wHh 



seen irv*- 

I. Papillary carcinorrMa o? thyroid 
a. Papillary renal cell carcinorm 
3. Serous Cystodenocarcinorro. of 


apical nnucin 

■^PseudOfryKoma peritonei 
(implants of mucinous 
carcinoma in the 
peritorteurn) 


S. Prolactinoma 
★ Clear cell tumors:- 



PAS^- 

^Oicthylstilbestrol (0£S) 

Endometrioid carcinoma 



• Con be associated lurth ervdometrtosis 

Brenner tumor fi/tVp transitional cell tumors 

• unilateral solid beniyn tumors 

• microscopy: r^ests of cells that resembles the transitioriol 

epithelium of urinary bladder, dense fibrous stroma ^ 
coffee bean nuclei - nuclear grooves 
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Ovanan 

tumors 




iliaas 


CoWee bean nuclei or nuclear grooves are also seen in'- 
Papillary carcinoma o? -friyroid. 
LorgerlWiS cell histiocytosis 
Brenner tumor 
Gfonulosa cell tumor 

i?>(scnmEii's fuwof- 



Germ cell tumors of the ovary 


00 : 14:16 


Oysyerminoma 

- Counterpart o¥ seminomas in males 

- Hiyhly rodiosensitiv/e 

- usually seen in your^ uximen 



uyh lymphatic route 

• nests separated by ¥ibrous 
septoe 

* septae infiltrated by 
lymphocytes 


- Tumor marKers are 



PLAP + 
OCT4 + 
Manoy + 


• Embryonal carcinoma 

- firronyement of cells are in cords, sheets or papillary 

- Hiyhly pleomorphic 



s 

< 
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394 Female 

Reproductive 

System 




VolK sac tumor / Endoderma! sinus tumor 

Centrally, there is a blood vessel surrounded by tumor 
cells oTid mimic ylomerulus ylomeruloid bodies, also seen in 
ylioblostoma mu]ti¥orme. 

Presence o¥ hyaline ylobules 
" Commonly seen in children 
- flFP + 

a-l antitrypsin + 


• Choriocarcinoma 

- usually occurs in uuomen >fao years 
Extreme hemorrhage ^ necrosis is seen 
TUX) hinds 0 ? cells ;> cytotrophoblast 

syncytiotrophoblost uiHh 
rrultinucteation 


usually metastasize to lungs - Cannonball metastasis 

HCe»+ve 


ImOIs/a At- 



• Teratoma 

- Presence oV elements ¥rom multiple germ layers llKe hair, 
bone, cartilage etc 

Teratoma 

mature Immature nnonodernfV)J 


- Bengn 

- Mo primitive ele¬ 
ments 


- molgnant 

- Presence o¥ prim¬ 
itive / neural ele¬ 
ments 



-1? cysfx:, dermoid 
cyst 


- poor prognosis 


- Struma ovar ii 
(presence o? 
thyroid tissue in 
ovarj^ 
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Ovarii 

tumors 


Sex cord stromal tumors 


00 : 22:25 


Elaborate e&trc^en or progesterone 
Can present as precocious puberty 

Fibroma 

-* Histologically composed o¥ iwell differentiated fibroblasts. 

■* 6eniynj unilateral, solid 

■+ Associated with meiys Syndrome ]> ■ Fibroma 

Ascites 

diyht hydrothorax 

Thecoma 

■+ Composed of spindle shaped cells with lipid clropw\i» 

(vacuolated cytoplosnri) 

Oil red O Stcuri- positive 
benign, unilateral, solid 

Fibrothecoma - histologically contains features of both fibroma 
and thecoma 
evronulosa cell tumor 

• of ovarian tumors 

• Elaborate estrogen and con cause precocious puberty 

Endometrial hyperplasia 

• e(enetic - FCM-a gene 

■ marher - inhibin 

■ ^(ross — yellowish in colour due to lipids 
microscopy - cells arranged in cords and sheets 

- Coll-Exner bodies 

- Coffee bean nuclei 
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396 Female 

Reproductive 

System 


mbs cell / Leydig cell iumor 
Elaborates testosterone 


(ieiiV^e’s crystals also seen in normal Leydig cells but its 
number is signiftcontly increased in tumors 



Metastasis 


00 : 29:52 


Stomach ca — 
etlTcu — 
6reast Ca —^ 


Transcoelomic 

route 


Ovary 


tSruKenberg’s tumor 

-> Stomach Carcinoma goirg to the ovary through 
transcoelomic spread 

ovaries with intact capsule 

-► microscofgi Slgn^ rirg cells - has intracellular mucin 





Gestational trophoblastic diseases 


00 : 32:41 


or any 

other site] 

@ Choriocarcinoma 

( 4 ) placental site trophoblastic tumor CPSTT] 


( 2 ) Hydatidi¥orm mole 

@ Invasive mole Cwhen hydatidi¥orm mole goes to bngs 
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HtjdaHdi¥orm mole 



tumors 


Partial mote 

Complete mole 

• Sinyte eoQ ?ertateed by a 

• One empty egy fertilized by l 

sperms 

sperm that duplicates 


O ^ *1^ 

Triptaid 

Diploid 

• villous edema is present 
some Villi ore normal 

■ fill Villi ore edematous 

• Feta! ports + 

• Fetol ports — 

• Focal tropVxJblastic proliferation 

• 0(¥^luse trophoblastic prolifera¬ 


tion 

• minimal risK fer choriocarcinoma 

• a-3^^ chance of developing 


choriocarcinoma 


—* €^ross: g'Tape HKe clusters: thirij translucent ^ cystic ,also seen in 
Sarcomo. botryoides. 


t.me/latestpgnotes 


for more notes join our telegram channel "latest neet pg notes 
2020" or search " t.me/latestpgnotes" 
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THYROID / NON-NEOPLASTIC TUMORS 


Thyroid gland oo:do:57 

‘h’ shaped or Gutierfly shaped ^lond 
-* Both lobes ore divided by isfrimus 
UJeighlr — IS-as yroms 


Histology; 


“♦ Follicles lined by loui cuboidol epithelium 
—» Center o¥ ?ollicles 


V 

Colloid (pinh) 


V 

‘Thyroglobulin’ - PftS+ 

-* Para?olVicular / 'c’ cells o? thyroid 
- Produces 'CalcttonW 



Hypothalamus-pituitary-thyroid axis 


00 : 03:20 


t.me/latestpgnotes 
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Endocrine 65 
System 


TC.H (Thyrotropin releasing hormone) 

i 

TSH (Thyroid stimuJatirg hormorte) 

i 


Thyroid gland 

It- 


cflmp 


T3 


1 

T4 


Triiodothyronine Thyroxine 

V^pothyroldism artd hyperthyroidism 
Clinical presentation: 



HypothyFofdtsm 


• HilrkHi 

« IrubllltY to think dearer 

• Goiter (enlarffrdthvTDFd) 

« Reduced heart rate 

* Stronf fatriue 

• Sensitivity to asld 

* Dry ikfn 

* Wefghtfalfi. 

t-6l®teslagnot 

« ConUipatlon 
« Irregular menstrua I 
periods 

* Severe PMS 

• Dtpretslon^ mood swings 

• lolnt, mufde pain 

* High cholestefol 



HyperthyrDldism 


• Hair k»i 

« Bulging eyes 

■ Goiter fenlarged thyroid) 

• Heart palpitatlom 

• Tremors 

• Heit Intolerance 

• Steep difturbances 

• Weight Iocs 

• Shortness of breath 

• Diarrhoea 

• Increased appetite 

• Irregular menstrual periods 

• Mu sde weakness 

• SweatliTg 

■ Anilety, nervousneis 

• Depression, mood swings 


Hyperthyroidism 


r 




—1 

secondary 


r 

ui 

s 


primary 

T3;T4-t 

TSH- i 
Causes? 

- OiV^use enlargement o¥ thyroid 

- Toxic multinodular goitre 
" Toxic odenorm. 
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Gravels disease 


00 : 07:25 


► me cause of endogenous hgpefthgroidism 

► F > m, ao - 40 grs 

► Tgpe H hypersensrt'witg reaction 
- fintibodg mediated 

l)flntrtVigfOid stimulatirg Immunoglobulin 
a)LATS(lorg-acting thyroid stimulator) 

►flutoimmune ettoiegy: associated with ctuw,PtPn] OE.3j hla &e 
►C linical triad: 

• Hyperthyroidism 

• lnf\ltratiN/8 opthoJmopathy (exopthalmos) 

• Infiltrative dermopathy (pretibiol mi^Kedemo) 

►morphology: 

• €^ross s meaty/Beefy red 
HP£: DHyperplostic folUcles 

a)Formation of papillae (absence of core) 

^ ^ t.me/latestpgnotes 

S)Scalloping of colloid 



Symmetrically enlarged H ^ fc 

meaty appearance 


microscopic appearance 

—► uJhitish area along the cubodol epithelium where colloid toKes the 
shape of epithelium - ‘scollopirg of colloid’ 


65 -rnyUijliWEii^i 
neoplastic 
tumors 


n 

5 
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65 


L 


Multinodular goitre oa:i3:27 

e^'oss rriorpholo^: multipte nodules ftHed witti colloid 
HP& 

-* *FoUicle& o¥ various sizes 
—^Rled ujrtVi colloid 
—^Degenerative changes 
0 Calcification 

a) Hemosiderin laden macrophages 
3) Cystic changes 



t.me/latestpgnotes 

Hypothyroidism 


Types primary 

Secondary 

—* me cause o? hypothyroidism — iodine deficiency 

nrc cause o? hypothyroidism in _ Hashimoto’s 

Thyroiditis 


iodine suKicient areas o¥ u»rld”^ 


Hoshimoto’s thyroiditis: 

-* Pathogenesis: 

- Autoimmune etiologg 


- Sienetic - ctla 4, ptpm aa. 


- Antibody mediated 

• Anti TPO Pb 


• Anti microsomal Ab 

• Anti thuroQlobulin Ab 


Pathology • v2,0 ■ Marrow a.o ■ 2020 


Scanned with CamScanner 


















—* grossly! Oi¥^JuSe enloryemertV o¥ -thyroid gland, 
HP& 


iXym^od follicles uirth yemninal centers 

struma lynnphonnatosum 
oOHurthle cell / oncocytic change 

- Cells with oJaundont granular, 
eosinophilic cytoplasm 




Excess 0 ? mitochondria 


65 Thymld: 


neoplastic 

tumors 



^etu'cJcX 


—*1' dish ?or developirg — papillary carcinoma thyroid 

“^T dish o¥ developirg — Extranodal marginal & cell Lymphoma 


Clinically: 


Initially —* hoshVtoxicosis 

I 

hypothyroidism 


Subacute lymphocytic thyroiditis oo:22;47 | 

ii 

—♦Occurs in pregnancy j 

—►Sel? limiting condition 

Hp£: - predominance o? lymphocytes ‘ 

- Absence o¥ Hurthle cell change 
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Oe Quervain’s ■thyroklitis/eirai^jJorTVJ.touS TViyro'tditis 
— ^PoinVul ■fryroid^land 

—*OcCurs ?ollC5Uiir0 v/iro! ioVectvon Crrcastes, rrumpO 
UmitirQ condition 
HPe.! granulomas ^ lymphocytes 
licidel’s Thyroiditis: 

~-*Stor^ hard thyroid gland 

I 

Due to ftbrosts 

~*o/o ¥or thyroid nrvxlignoncy 
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THYROID TUMORS 


Types o¥ -thyroid -tumors 


1 

1 

6enyn 

rrvxl'^nant 

i 


Follicular 

Ftxpillary 

adenoma 

Follicular 


medullary 

finaplastic 


I 

Lymphoma 


Criteria to predict malignancy in a thyroid nodule 

i) Solitary 
a) Solid 
3 ) youryrmie 
0 Cold nodule 

^ Previous history 0 ? radiation exposure 

Follicular adenoma t.me/latestpgnotes 

on histopathologicol examination - Lorye number o¥ ¥oilides with 

scanty colloid 



a 

M 

a 

m 


£ 
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LeaveWedbdc 


Malignant thyroid tumors 


00 : 03:44 


Popillanf 

Follicular 

medullary 

Anaplastic 

D nac. 
a) ftest 
prognosis 

3 ) Ar ises ¥rom 
felVvCular 

?ollicular cells 

Para follicular cells/ 

Least common 

uJorst 

prognosis 

Follicular cells 

cells 

4 ) diSK fac¬ 
tors- 

• Bodiotion 

exposure 

• Thyroglossol 

cyst 

• HoShimoto’s 
thyroiditis 

• Iodine 
deficiency 

• multinodular 
goiter 

C cells of 
thyroid 


s) metastasis: 




Lymphatic 

Hematogenous 

torn 

loom 

0 €^eneti.qq^le/ 
• BdfiF - me. 

atestpgnoh 

tv EAS 

3S 

det gere on 

PS3 

eer - ptc. 

Pl3h 

chfomo^me tO 
Sporadic Fdmilia] 

i t 

. UnWerol • 

• uaiJH 

. Poor 

Pr«nois 

Syndrome 



Malignant tumor - papillary carcinoma 


00 : 09:20 


D Papillae With ^Ibrovoscular core 
a) Uired by cells —* Orphan Annie eye nuclei 

, c!fe 


optically I 


fear rodei 


3 ) Kiocleor pseudoinclusions 
a) Mucleor yrooves - coWee bean nuclei 
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5 ) Psamomfno. bodies 


66 


Thyfald. 


Tumors 



Papillae Wrth ftbrovosculor core 



Tumors thoi shoui nuclear groove 
Papillary carcinoma o¥ -thyroid 
6iranulosa cell tumor 
ftrenner’s -hjimor 
Longerhon cell hist'ocyt:oss 

Variants - papillary carcinoma of thyroid oa:i4:55 


0 Fblliculor Variant - Cells arranged in follicles 

i 

but nuclear Veatures ore those o¥ 
Papillary carcinoma 

sO Toll cell Variant 
3 ) Columnor cell Variant 
0 Papillary microcarcinoma - <■ icm 
5 ) Dense scterosirg variant 


I 
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Malignant tumor - follicular carcinoma 


00:16:30 


• on H ^ fc - Cells arranged in Collides, Capsular/ vascular invasion 

- use?u] ¥or diV^rerrtidtion o¥ follicular adenoma and 
follicular carcinoma 

• FnIPC is not useful for diagnosis of follicular carcinorm. 

4 ' 

because on FkIAC - Capsute/blood vessel Sample is not toKen 

• H *i £ - is the gold standard for diagnosis 

Malignant tumor - medullary carcinoma 00:19:33 

• H ^ £ - Spindle cells 

fimglold ^ fl col amyloid (col - Calcitonin) 

• Tumor morKer - Calcitonin 

• C£A (corcinoembryonic antigen) - a useful morher for 
calcitonin negative medullary carcinoma. 







To conf rm diagnosis 

Corgo red stain - for amyloid 

canows Ppplc green b'lrefringence 

Malignant tumor - anaplastic carcinoma, lymphoma oa: 22 ;i 6 


• H ^ £ - Spindle cells 

Sarcomatoid cells / Pleomorphic cells 
giant cells 

• Usually ar ises in the settirg of papillary carcinoma 
molgnont lymphoma 




I I 

elderly ferrole cold nodule 


I 

eisis factor 

Hashimoto’s 

thyroiditis 


1 

e.g.of 

mfiLTOmfi 
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PARATHYROID 


• 4 Pea shaped glands on 
posterior surface o¥ ttigroid 


Thyroid gland (back view) 



Chie? cells 

• me. 

• Central nuclei 

• Bound to polygonal 


Kloriral Histology 


Oxyphil cells 

• Feu) 

• Eosinophilic cytoplasm 


UJater dear cells - abundant glycogen deposition 

1 


produces clearing 


t.m 

Functiors 

* Calcium homeostasis 


1 Ca*' -* t P™ 



oO t renal tubular reobsorption o¥ Ca 

b) t conversion o¥ vit O to the active ¥orm o? Vtt 0 in Kidney 

c) ^ urinary PO^ excretion 
cD t ^ Oa” absorption 


Disorders of parathyroid 00:05:05 


Hyper parathyro'dism Hypo parothyroidism moss lesions a 

I 

Hyper parothyroidism ^ 

t. primary hyperparathyroidism I 

me cause hypercalcemia 

Causes - Parathyroid adenoma (85-90^1), Hyperplasia (s-lOflOj 
Carcinoma 
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LeaveT^&rabac 


PcL-lhology i. cydin ^en in>/ersion 

t Expression o¥ cydin 0_ ( regulation o¥ cell cycle ) 

i 

t CelluJoir proli¥eration 

i 

Odenorra. 

oL mutation in maJ i yene 

i 

t Expression 0 ? menin 

morphology 

I, Pdenoma - solitary lesion involves sirgleyland 
- Encapsulated 


HPE of parathyroid adenoma 




00:10:36 


Sheets/ cords o? chie?cells 

i 

_c«nttp^Tiye9ifete$lfeiotes 

round to polygonal 
Sometimes f oxyphil cells 

ojyphil adenoma / Hurthle cell adenoma 

Parathyroid hyperplasia 

• Involves all 4 parathyroid glands 

microscopically same as adenoma 
sometimes t water clear cells 
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Pcxraihyroicl cardnoma 

• Bare 

• (^rteria ¥or diagnosis - metastasis C most eridoorine ) 

Clinical features of hyperparathyroid oo:i7:oo 

• Painful bones 
■ BenoJ stones 

• fibdominoJ ^foons 

• Psychic moans 


aUiyrora—411— 


Bones 


r 


Osteitis fibrosa, cystica. 


Osteoporosis 

I 

Phalanges 
vertebrae, ¥emur 

Bone in parathyroid disorders - aWects cortical bones 

i t.me/latestpgnotes 

Os^eocloste move ihrough medulleiry CA-Vity 

I 

Coil road lesion fl/h/fl dissectirg osteitis 
ftecumulation o¥ hemosiderin laden macrophayes 

i 

Some repairative lesions / reactive bone Vormation 

II 

Broion’s tumor 
0 Osteoclastic activity 

i 

Peritubular ftbrosis Osteitis ftbrosa cystica 

i 

Cystic charye 
a) urinary tract 

I 

Stone ^ RoJns 

a) KJeurornuscular / neurological abnofrrialitg 


&rouon^s tumor 


« 
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00:25:01 




Secondary hyperparathyroidism 

Cause - chronic renal failure C mcc ) 

Cxjue -to prolonged hypocalcemia 

Other causes 
I. Vrt. 0 deficiency 
a, malabsorption 

CE.F -> Vit o not converted to active form in the Kdney 




I 

t SPO^ 
i SCa®’ 

I 

t PTH level 


a" Hyper poroihyroidism 


Eeversible disease 


Tertiary hyperparoihyroidism 


paratibyfiqig,§it6iStpg notes 

; 

Starts producing PTH even with hypocalcemia treatment 



i 


t PTH 
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PITUITARY GLAND 



Pi tuitaiy Gland 


interior pituitary 
Cecffd 

flCTH 

msH 

TSH 

6 (Onadotropins 

(uh^fsh) 

prolactin 

fldrerol cortex 

&on€ and muscle 

SKin 

Thyroid 

Testis and 

CWaries 

ftreast 

Posterior pituitary 
Cao^i] 

Oxytocinj BOH 
CvasopresSiirL) 

6 reast, hidney 


t.me/latestpgnotes 


microscopy; 



Pciciophils 

- Sorrvxiohnphs 

- Lactotrophs 


fcasophils 

- Cor^icoVophs 

- eosophilic cells 

- Thyrotrophs 

- 6 ionadotrophs 


PHurtary adenoma 

most comonon pituitary tumor 

most comrrm type; prolactinoma 

(amenorrhoea + yalactorrhoea) 


H) 

& 

m 

Tj 
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I 



• Clossiftcaiions o¥ p'Auitary adenomas 

I - I '• Cortico^TOphic - Cushing’s and rOelson’s sgrdronne 

a = Somoto^ophic. — Acromegaly, ggantism 
3 ! Lactotrophic - Prolactinoma 
^ : rrvimfriosomatotrophit ^ Acromegaly, gigantism, 

hyperprolactinemia 

S ' Thyrotrophic — Hypothyroidism and hyperthyroidism 
(d ! gonadotrophic — Hyptgotvxdism, moss eWect 

II Pituitary r-> microadenoma <1 cm 

Adenoma macrooderwma >1 cm 

III Pituitarg Functiortal 

adenoma Mon - ^unetiorvxl 

• microscopic Veatures o9 pituitary aderomas 
Gourd to polygoruJ morvjmorphic cells 
Sparse supportive connective tissue 

Cellular monomorphsm 

Absence o? sgniftcant reticuiin r«tux>rK 

• eiToss: so?t, uuell circumscribed 

• PitubikFipiifyidliStSrtpEftdSAp&teria to distirguish is metastasis 


Craniopharyngioma 


Arses ?rom Gathhe’s pouch 

3-4 cm encapsulated tumor 

Con produce pressure ejects on optic chiosma 

€(ross - cyst with yellow / brown oil 

i 

machire oil 


microscopy: 


00:07:08 


Age group 

fidarnon-t 1 no nr^atous 

Papillary 

children 

fidute 

Stratifted sguomous 

© 

© 

epithelium 



uJet tscratin 

© 

0 

Colciftcation 

© 

0 

Cysts 

© 

© 

Reticuiin 

© 

© 
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TUMORS OF ADRENAL MEDULLA 


PheochrorrocytomcL 

Rule o¥ lo’s — 10^1 o¥ Pheochrornocytomo. ore bila.-terol 
105 occur in children 

105 ore moJignorrt - crrterioL C meta£^:QSis) 
lo5 ex-tra adrenal 

105 do not present with hypertension 


mtNJ - afl — chromosome lo 
meM " aa - chromosome lo 
Mcuroftbromatosis type I (kJF-D - chromosome n 
vonH'ppel-lindau. (wO " chromosome 3 

c/f - pressure (episodic) 

Pain (episodic headache) 

Pallor 

Perspiration 

aross ftndir^s - Tan yellow adfebdUj^/l^teStpgnOteS 

i 

Due to chromaWin reaction 
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On HistopoAhologfcal examjrvxtion 


r 


i 


cews 

i 

ZellboJien pot-lem 


nuclei 

i 

Sort ^ pepper chrortYxtin 

i 

seen in all neuroendocrine -tumor 



Salt and pepper 
chromotin 


t. me/latest 


Imonunohistochemical markers (IHC) - MS& C Meuron spetiftc. 

enclose ) 

- Chromogt'oJiin 

- Syrvxptophysin 




Sustcntacular cells - in betujeen the nests o¥ Zellballen 
- s-ioo Positwe 


• Salt pepper chromatin 
IHC rtYxrhers 


] 




¥ound in other neuroendocrine 
tumors 

i 

Carcinoid tumors 
Paragangliomas 
carotid bodg tumors 
Small cell lung cancer 
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Tum qrs of 
Adrenal medulla 


Neuroblastoma D0:08:a8 

■ nnc ejc^acronioJ -tumor o¥ childhood 

• flge At yrs 

■ me, site ^ Adrervxl medulla. 

• M-mtjC. gene ompli^lcrdton 

• HPe. - Small, round blue cell -tumor o¥ childhood 

(blue cells with scanty cytoplasin) 

+ 

Homer-lOrght pseudorosette 

(pseudo-cells present around the space ftlled with 
a material - Meuritic processes) 



Small, round blue cells cells present around a 

space filled with reuritic 
processes 

Small round blue cell tumors ot childhood oq: 12 :oi 

l. KJeuroblostoma 
a, Eetinobkxstoma 

3. medulloblastoma 

4. Klephroblastoma 

5. Hepatoblastoma 
(a. ewing’s sarcoma 

7. PM£.T (primiti’je neuroectodermal tumor) 

8. B.habdorryosarcoma 

9. Lymphoma 
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Prc^nostic. factors in neuroblastoma 


VirlAblt 

f Favonlala 

UfiftwonbU / 


y Sfig* 

\ Stago3.4^ 

tsi' 



Hstotogy* 

P EvIcFfffKtt of ilroJM trtd 

Tj\ 1 

s 1 

Sy 1 

Abient 

\ ^ngU&cyiicaiT^twnUon ' 

Mitosis-kjrYontMiiri Indaii 

<aXk'500D e»H 

>200/5000 celts 

OfiAptoJdy" 

H|pef (fJpJbfcf or 

N«af4|fHpid 

Chiomotoma 17q gain 

tflpioHi 

NofMtnpitn^d 


Absant 

Pretent 

Diromosoma 1 p Ion 

Abwnt 

Prewnt 

Ouomosoma 11g loss 

Abwfl^ 

Present 

niKA esrpreivon 


Abwnt 

TRKS expr«»sioo 

Atnant 


Tebmariat flipfwikm 

Low or db%^ni 

Highly eipreSSfld 


MEN - syndrome 


00:14:55 


mENl - multiple endocrine rJeoplosms 

t.me/latestpgnc^^ 


mtKl -1 


m£Nl - u a 


m£M - ii b/ 111 


m£Kl - IV 


• Tumors associated with merJ Syrdrome - Vour^er aye 

-Synchronously/ 
metachronously occuriny 
-more aggressive 
-muHiVoca) 

m£KJ \ Syndrome 

• tOcrmer Syrdrome 

• it is due to defect in mEM l gene on i/q chromosome 

3 p's - Lesions of 

I 


Pth^itarg 

' Prolactinoma - me 
Occur in 30 - 4Cffl 


Pancreas 

• occur in 30-70^S 

• Insulinoma m.c 

• 6iastrinoma mic 
Site — duodenum 


Porathyrod 
occur in - 9oy* 

' Parathyroid adenoma 
rre 
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69 Tum tiBof 

Adrenal medulla 


MEN 2A syndrome 00:18:48 

• fl/iVfl Sipple Syndrome 

• is due "to rTMjdodiOn in B.£T-yene On chromosome-IO 

a p’s V 


PoroAhyroid Aumors PheochromocyAorroi 


medullar Li 

corcmomo. o¥ tnyi oia 


nn£M aa/s syndrome 

• Due ^0 mutation o¥ E£T-yene on chromosome lO 

• Pheochromocytoma 

• medullary corcinorria o? thyroid 

• 3 m’s - nnar¥anoid body habits 


- mucosal yanylioneuromas 

- medullary Corneal defects 
ITiEM 4 Syndrome 

• Due to mutation in CDIdMl yene on chromosome - la 

. PituH^ry^ienonv. t.me/latestpgnotes 

• Parathyroid adenoma 

• Ueproductive gland tumor 

• Eeno! / adrenal tumor 


1 

& 

< 
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DIABETES -I 


WHO diagnostic criteria for diabetes mellitus oo:oi:4a 


CD PosVffig plasma, glucose i lafa mg/d! 

(FP^ 

CD Random plasma, glucose ^ aoo rrg/dl 

CD 3 hr plasma glucose i 300 mg/dl by Oral Sducose Tolerance 
Test (OSiTT) 


® 

Pre 

® 

© 

© 


Hbflit i IdSfl 

Oiobetes / Impaired e\lucose Tolerance'- 
WHO Diagnostic Criteria - 

Fasting Plasma Glucose lOO-ias mg/dl 

Random Plasma Silucose I40-199 rrg/dl 

t.me/latestpgnotes 

HbflIC 5.1-fa.49i 


* Diagnosis is made by per^ormirg these tests on seperate occasions 
*j dogs - Transient 
infection, burns, Trauma 
(due to Catecholamine release) 


hyperglycemia con occur with acute states liKe 


^(lycosylated Hemoglobin (HbWc) '• 


- Produced by non-enzyrmtic combination o¥ glucose with ^ 

globin chain - oKa Hbflic | 

- blood €i,lucose level over the life span o¥ RbC ie * I30 days 

§ 

- Hence, one o¥ the best test fer oiognosis o¥ om & 

- Mormal —* Hbftic < 5 
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Leave^^^bacj 


1^ 


£ 


HbfliC 

< StoS —* MormcJ 
s.i^A% Prediixbetic 

i taS^i OioJoetit 

In a. diabetic patient maintain the HbPic < 


ClassiOcation of diabetes 


00:14:19 


ITfpt 1 AMm* (/kii uiiJtr 

tnnuvjMdded 
lioplMc 

l.t|ftalii il» *(anrify hCTptttorwdyiwiniBriiwgiwftBh^f^ 
Mmy Ip « pvdofinMV niiii K<nS9v Mra lih fvf^^ 

LOdM^tfPlfklnMl 
Cmc Ma dl/kil biM 
ChwDume ioi tAF^ (jyODr I) 

OnniQHme fp, fUdiiwOUODb] 
aiQmxanwl^4HNF>li(U^ * 

□vonoume IH wiin prontcr bdof (iMidOV4) 

OnwiMne \7%Wffi(mn) 

OroncMTO ai^iMMoegkdfair^^ 1jlHiii4oi miKiwm 3 powi) 

VitvMtim 

Qtta 

Cttcic ddtai n fttA KMn 
TVptI naintedanct 
iFpvdwfm 

btwnilcnMi ffi^QRV 
Upucnp^ic ddbciH 

oi^ 

Okhsh d t« Udm larmi 


Pit^ a dntiuMAif 
Viof 


Itieoncidd 

OUnonnidi 

TbfadlhcifiNint 

DicPQde 

/lAhmfiic afer^ 
Hfeisdn 


Hfflaai^hi 

ONrs 


T,»«™*tf»n,t.me/latestpgnotes 

NKflfii 
Cfiac Aim 
HfiRwutvomaAss 

RiocAiAhii p«v7tt;p«hr 
0^ 


Aowntf^V 

ClirtrAimi 


CwiVliilftidLi 

ONrs 

UhoiTimM iwiH il invMHn^^ 
'^m'nndm 
AriHNHiArra^ «iMe 
ONn 

Oiv fi^ ilinimi *ina^ tiud«d att 
Danii'iUftiiw^ 

Tiiiw^iiniana 
'WdlKffiffniim 
R«MriM 
Hki«n0Dn^ don 

I n ^uwlkvodm. 

lAjn^WOnvfwl If v^nf 

LLa^^W jLMH^hiM 

mfMAm ffpDQfiTf 




fc ■ i I Itfl' 

Ohn 


kmtfMJiwni 

U dM H uu m 

0#itn 


Type 1 diabetes mellitus do:17:41 

- S-io?l of patients 

- VouTg admits 

- due to fiutoimmune P cell destruction insulin deficiency 
Pathoyenesis of Type I om : 

- a factors ’ ~ €(enetic factors 

- environmental factors 
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70 Dialaetes 


- 6(enetit factor • - HLfl on short arm o? Chr.!op 

HLfi OeS* ORA* OQ8* 

- PoIynnorphtSm in CTLAA, PTPMaa 

- Environmental - virus: coxsocKie, nnumps 



Figure 21<13 Pathophysiology oT type 1 diabetes melllius. GAO^, glutamic add 
decarboxylase; /A/F*v lnterferon>gamma; IL interteukin: TNF-a. tumor necrosis factor*alpha 


Type 2 Diabetes Mellitus 


00:25:10 


- Insulin tesstonee C+D 

- Klo autoimmune etiology 


t.me/latestpgnotes 


€tenetio Pactors 

• Mo HLfl Association 

• Polymorphism in 
TCPTLa ^ere 


I 

EnVironmerita! Factors 
• Obesity* 

jr 

Central / Abdominal 


- Cardinal Veotures in poihoyenesis o? Type A OTA = 

• j Response o¥ peripheral tissues - SKeteto! muscle, Adipose 
tissue, liver to insulin = Insulin resistance 


• P cell c^sWiction 
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424 Endocrine 
System 


Insulin £esistante ’ 

" Failure o? -target tissue to respond normally to insulin 

• Failure to inhibit hepatic yluconeoyenesis 

• Failure o?ylucose uptoKe-j^ 

6 ilyco 0 en synthesis in sKeletal muSde 

• Fat cells -* ?ailure to inhibit lipoprotein lipase 

I 

t Circulation o¥ ¥ree ¥atty acid. 


Obesity & insulin resistance 


00:34:45 


- Free ¥atty ficid CFFf^ production = 

• Central adipose tissue is more lipolytic than per'pherol —» Excess 
FFfi = Mon esterifted FW (MEFFfO 

• Excess FFfl “* ficcumulation o¥ toxic intermediates 

Oiacyl ylycerol (OfleO 

1 

Rttenuate Siynoliny through 
insulin receptor pathujog 



- fidipoKines * 


j: 




Pre glycemic 

• Resistin 

• Retinol bindirg 
protein 


Pnti glycemic 

• Leptin 

• fidiponectin 


- Inflammation! t Cytohines 

1 

^ Insulin sensrtft/ity 
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3 cell dysfunction 


00:41:00 


L 


70 


Dia£esi^® 



• Insulin resis-tonce impaired glucose -tolerance. 

• P Cell dijs?unction Development o¥ Overt om 

- Initially 3 cell function t 

i 

To Compensate ¥or insulin resistance 

Slouily - p cells exihaust their copacitg 

1 


om 


Comparison 

Typel 

Type 2 

Cllnktl ' 

onitt <20 yaart 

ofital >30 yaarc 


normal wslghl 

obatity 


doemiad blisod IntuBn 

normal or Ineraiud blood 



iniunn 


■nlMalat call anUbodlMi 

no antl4«li1 c*H antibodlai 

Gtrnlki 

kttoacltfoiki common 

katoacMoili rant 


hunan kultocyta airbgan 
llnliad 

No HLA association 

Palhog^nttlt 

1 

maehaniimi 

1 

Mvifw knfulin dfflciancy 

rslatlvf inttSIn daficif ncy 

lilrtCaai 

biiultli oarly 

no Inaiitila 


marfcad atrophy and 
fisrofJ* 

focal almphy and amyloid 
depot Its 


■avtro bata<tn daplalkon 

mHd bsla-ctM dsplttion 


DM : Clinical features & complication 


00:46:05 


Trial! Polyuria 

PolydypSia 
Polyphagia 
Complication o¥ Ofn * 


i 

•1 


flcute 

Chronic 


• Diabetic tSetoacidosis 

^- 

-1 

• Hyperosmolar coma 

mocrovoscular i 

1 

■nicrovascular 


k ml 

— Retinopathy 


L PVO 

- Neuropathy 



_ Nephropathy 




1 

S 
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Diabetes: Complications 


Macrovascular 

Stroke 


Heart disease ami 
hypertension 


Pfifipherat 
vascular disease 


Fool problems 



iW/crovascu/ar 

Oiabefic eye dteease 
(retinopathy arnf cataracts) 


Renal disease 


Neuropathy 
Foot problems 


Pathogenesis of complications of DM 


00:49:55 


• FbrmoJion o¥ Advanced ejycation Ervi Products 
introceltukxr glucose'Inter mediates l*^e G(lyo«J 


ui 


8 


Rmino 3roup o¥ both Irttra ^ Extra cellular protein 

fl€i£S 


oae.9^ receotor^, 
on In^larrrfrudorij cell 
Lmocrophagesl 


Release o¥ CytoK'mes liKe 

Te,F3j v£e^F 


G(enefation o¥ Reactive 
oxygen spectes 


t Procoogulont activity 

Enhanced proliferation o? 
vascular smooth muscle ^ f 
Synthesis o? Extracellular 
matrix materioL 
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DIABETES - 2 


Pathogenesis of complication of diabetes mellitus 


00:00:11 


Formation o¥ odvoAced end glycation products C rruC ) 

• Activation o¥ protein hinase - O 

Irttra cellular hyperglycemia 

i 

De-novo synthesis o? Oiacylylycerol foeifO 
I Production o¥ VEsEtF, T€(F - P = Chronic complication 


Oisturbance in Polyol pothuiay! 

r 


MfiOPh used < 
os co-?actor 


I intra cellular glucose 
^ aldose reductase 
Sorbitol Accumulates in the Lens 

Fructose Cataract 


> 4-MflOPH 


t.me/latestpgnotes 

Cells become susceptible to 
Oxidative stress 


Morphology of complications oo:05;2a 

• pancreas 


- ^ in number ^ size o¥ islets -» Type i om 

- islet cell mass 

- fimuloid deposition (Tupe a orri) 

HyiTln* dapa«ltl«i 

• macro vascular 

- Atherosclerosis - endothelial injury 
myocardial ln¥arction - mcc o¥ death in om 

- Huoline Arteriosclerosis 

HyperposTic HTTerioswerosiS -* molgnont Hypertension 

i 

Onion SKin appearance 



w 

I 

S 
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Diabetic nephropathy 


00:11:28 


Eeml ?0iilure —^ and mcc- deoih in om 
Sifoss pcdholoqy' 

• OiWuse gronulotr appearance 

ejonnerular chor^es- 
l) Capillary basement membrane thVcKeniny 
a) OiKuse glomerulosclerosis 

a) Modular glomerulosclerosis 




Kodulir Gtonwrulovctorosls 

r 



Pft£+ WOtl/UW^ 

I 


' ^ If'tM*' EusteL Viivce*! 
IXvibiJ 




t.me/latestpgnotes 

Thickened tuDular baser 


ular basement 
membrane 



.wOJuai I can be accorrpanied by prominent accumulation 
o? hyaline material in capillary loops K/a Fibrin Caps 
i? seen in boujman’s capsule K/a capsular drops 
Tubular changes! 

• Pyelonephritis 

• Mecrotizing papillitis 

Vascular Changes; Arteriosclerosis 
Diabetic Eetinopathy: -i —> Proliferative 

> Mon proliferative 


Other ocular lesions Cataract, €<laucoma 
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SKIN 


Blistering/bullous disorders of skin 


DO:OQ;26 


Blistering disease 


I - 

Sabcomeol 

betow stratum 
corneum 


Sup^abasol 

above stratum 
bosole 


PEMPIGUS FOLUCESOUS PEMPIGUS VULGARIS 


1 

subepidermol 

• below entire 
epidermis 

BULLOUS PEMPHIGOID 














Types of bullous disorders do:03:14 

t.me/latestpgnotes 


I - 

Pemphgus 

vulgaris 

i 

' Shows Suprobosol 
bulla 


Bullous 

pemphgoid 

V 

' Subepidermol bulla 


Row 0 ? tombstone • Cause - lg£t antibodies 

appearonce against hemidesmosome 

Protein c 

•Cause- lge( antibodies • immuno^Huorescerice test 

4^ 

• against desmogleins I ^ S Linear pattern 

i 

• Immunofluoresoenoe test 

I 

Shows Rsh net appearance 


- 1 

Dermatitis herpati 
¥ormis 

■ Subepidermol 
bulla with 
neutrophils at 
the tip 0? dermal 
papilla 


Immuno^uores- 
cence test 

granular 

deposition 


i 

5 
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Musculoskeletal 
System 



• Can be 
ossjocioted 
gluten sensitive 
enteropathy 

4. 

Enteropathy 
associated T cell 
lymphortYX. 


§ 


IS 

e 




Suprobosal bulla 


Fish net appearance 





sJ^ba^t^%tpsnotes 


Linear pattern 




Subepidennal bulla granular depositioa 

with neutrophils 


Molluscum contagiosum 


00:10:57 


I 


I 


Cause 

Pox- Virus 


on H'stopathologicol exomiriation (h ^ O 

i 

• molluscum bodies - Large (35 fl ) 
homogenous, Cytoplasmic inclusions 


■ usually seen in cells of 

Stratum gronulosum stratum comeum 
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MAT , 



Malignant melanoma 


00 : 13:27 


I 

Highly oggrcs&ive 
■tunrtor due -to Sun 
ejiposure 


TUjo important 
CausatWe ^AWitors 


€\enes 


I 

mutations associated 
uuith malignant 
melanoma 

-i ^ 

’ • Cell cucte requlaiors 


• e»T'ouith ^actQc. • 
receptors (IMT, RAS) 

t.me/latestpgnotes 

• Telomerose 


molgnont melanoma - groirth phases 


I 

Eodiol 

• Horftontol spread 

• Mot associated uiith 
risK oP metastasis 


Vertical 

Correlated with 
metastatic potential 


me type o¥ malignant melanoma - Superftciol Spreading 
on H ^ - Deposition oP melanin p'gment 

Pleomorphic cells 

Immunohistochemica] marKers Por 
Oiognosis 

HmS - 45, melon fi, s-ioo 



< 
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432 Skin & 

Musculoskeletal 

System 


Epidermal tumors of skin - squamous cell carcinoma oo:i8:02 


1 

- 1 - 

1 

1 

andmjC 

E-isK factors 

nrvjst important 

onH*|E 

Shin tumor 


Cause 



ionising 


• heratin pearls 


radiation 

DMA domoye 

• Oesmosomes 


UV rays 

Actinic heratosis 

chronic ulcers 

Arsenic 

due to UV light 

Immunohisto 

chemical marher 
cytoKeratin fcK) 



Basal ce^i^di^l^t^C) 


00 : 21:23 



i \ 

'' 

1 


• me. invosiv/e 
Corcinomo. o¥ SKin 
im humans (Locally 
tnvasiv^ 

metastasizes 
■ fi/h/fl rodent ulcer 



me mutation 

Sonic hedyehoy 
Pathuuay 

• usually occurs at 
Sun exiposed site in 
light coloured People 


onH ^ 6 

• Cells resemble the 
basal layer o¥ 
epidermis 
• cells in nodules, 
bosoloid cells - with 
hyper chromatic 
nucleus 
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6a£oJ ceU carcinoma. - cells 
show -two impor+txrrt: 
proper-ties on slide 


>r 


a 


Peripheral poliSodirQ 

• Cells odt -the periphery o? 
nodules -tend io be 
arror^ed radially with 
their lony axis in parallel 


Seporotior/Retraction 
arte?act 




• Space betwesn 
nodule and Stroma 



^ MdtIi 


Few important terms in skin - pathology 0026;22 

i) Psoriasis - munro’s microabscesses 

Spon 3 i?orm pustules o¥ hoyoj 
a) Lichen ploms - Band liKe lymphocytic infiltrate 

Civatte/colloid bodies ! 

3 ) Seborrheic Keratosis - appears as a part o¥ paraneoplastic i 

syndrome Oeser trelot siyn). 

>1- : 

Seen in carcinoma o? ^IT | 

4 ) cylindroma - Jgsow puZile pattern on microscopy g 

Q 

Vi 

a 

s) Pilomatricoma - 6ihos+ cells on microscopy. 5 
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BONE AND SOFT TISSUE 


Bone - Introduction 


00:00:07 


Tupes 0? cells 




Osteoblast Osteocyte Osteoclast 

- 6one matrix - Helps in maintaining - rriultinucteated 

synthesis Ca ®j PO, Homeostasis cells 

- mononuclear 
phagocytes 


Bone disorders 


00:02:00 


o- Osteopetrosis 

- Also Known os • marble bone disease 

• flibers schonberg disease 

- mutation in gene encoding carbonic onhydrase - a Ccfi-a) 

Defect in osteoclastic ‘^‘'^^e/latestpgnotes 
b. Paget’s disease 

- I in bone moss 

" mutation in SOSTnvi gene 

- HollmorK 

II 

• mosaic pattern of lamellar bone 

• Jgsow puzzle oppeararvee 

• I serum AlP (olKoline phosphatase) 

• mostly polyostotic 


Mote: 


most common cancer of bone - Secorydories 
most common i“ cancer of bone - Osteosarcoma 
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Skin & 73 

Musculoskeletal 

System 


Tumors of bone and cartilage 
L Os-teosorcomoL 


00 : 05:19 


• most common site —* metophysis o¥ long bones 

• metastasis Via. blood, mainly to lur^s 

• most common mutation -* Eb yene 

• microscopy 

- osteoid/rieu) bone Vormotion 

- Eosinophilic andylassy in appearance 

SL Chondrosarcoma 

• most common site -* Pel^/lS, Eibs, shoulder 

• Eiross 

' Ejisteniny white tumor 

• microscopy 

' Cortiloyinous matrix 

- Loch oV direct bone formation by tumor cells. 

3. Osteoclastoma / e\iant cell tumor 

• most common site —* Epphysis 

• Meoplostic component —* mononuclear cells, yiant cells 

• Osteoclast liKe cells 

4, Euuiry’s Sarcoma/PMET 

• most common site —* Oiophysis o¥ lony bones 

• most common mutation —^ t Ol=aa) 

• 6(rosi> 

- Periosteal reaction 

- Onion «:Kin appearance 

• microscopy 

- Small, round blue cells with scanty cytoplasm 


Homer wriyht rosettes 
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CNS TUMORS 


• most common OJS tumors 4 Secondaries/metoLStosis 

• most common secondary -> small cell ca.rcinoma o¥ luny 

• most common primary CMS tumor 4 60ioma > meninyiorrsa 

• most common brain tumor in children 4 Pilocytic 

• most common primary malynancy in children 4 medulloblastoma 



Classification of CNS tumors 


00:02:35 


CMStuimors 

■X X X 

e<lial Tumors UndiWerentiated meniryeal 

- ftstrocytoma - medulloblastoma - meningioma 

' Oligodendroglioma 

- ependynnoma 


Others 

- Lymphoma, 
' e»€rm cell 
tumor 


flnne mayo grading systerrv 
ft m 

I 4 - 

fttypia mitosis 


I 4 hJorie 

II 4 fttypia 

III 4 fttypia + mitosis 

IV 4 fim£M 


e M 

t.me/lajestpgnotes ^ 

endothelial Mecrosis 

proliferation 


Astrocytomas 


00:06:18 


• UJHO I 4 Pilocytic astrocytoma 

II 4 Diffuse ftbrillory astrocytoma 
ill 4 ftnoplostic ostrocytorra 
IV 4 e(iam: e(lioblastoma multiforme 


Pilocytic astrocytoma* 

- mostly seen in children 

- mostly benign 

most common primary, behgn tumor in children. 

- usually seen in cerebellum, floor of 4th ventricle 
grossly* cysts-t- mural nodules 


8 

CL 

m 
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Cl» 

B 

S 




* TiATTiors shouuirg muiral ncxtuJes 
(T) pilocytic astrocytoma. 

( 2 ) Pleomorphic xantho astroc^oma 


- microscopy: biphase pattern ■> mfcrocysts 

Gosentha! ¥lbres 

tosinophilicyronular bodies (££ 16 ) 




Glioblastoma multifoime 


00:11:35 


usually seen in elderly 
Poor prognosis 

Frequently crosses the midjine Sutterfly tumor 
meroscopy: Uuctear pleomorphism 
high cellulority 
hiyh mitosis 

Endothelial vascular proliferation edomeruloid bodies 
Serpentine yeoyrophicol necrosis -> pseudopolisodiny tumor cells 



e^lomeruloid bodies ore also seen in yolK sac tumors and ore 
called Schiller OuVal bodies 

• WHO aoits ciJS tumor dassiflcation 


lOH wild type 

lOH mutori't ‘type 

- primary ylioblastoma 

- Secondary glioblastoma 

- 90% coses 

- IC?S coses 

- Supratentorial 

- Infratentorial 

- flye: SSy 

- fige: ASy 

- mutations: TE2.T 

- mutations: pS3 



PTEM 


- Eictensive necrosis 

- mild necrosis 

- poor prognosis 

' &etter prognosis 
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Oligodendroglioma (WHO grade II) 


74 HN S uuimsiaaxfciM 


Tumors 


00:19:02 


• middle - elderly 

• usually a¥^cte cerebral cortex 

• yenetics; 90^5 cases ore due to mutations o? lOHi ^ lOHA yenes 

loss o? Ip and i<5y hiyhly chemosensitive 




* 


microscopyi 

- cells with perinuclear halo: Pried eyy appearance 

- colciftcotions 

- onastomosiny vascular channels: Chichen wire Wood vessels 

- movement o¥ tumor cells around nerve ftbres: pertneuronal 
Soiellitoss 





Pried eyy appearance is olso seen in hairy cell leuKemia 


Calciftcations are Shown 
C- Craniopharyryioma 
0 Oliyodendroylioma 
m ^ meninyioma 


, tumors! 

testpgnotes 


Ependymoma 


00:25:19 


firises ?rom ependymal lining 
fissociated with MF- a gene mutations 
most comnnon site in adults' spinal cord 
CSF dissemination is commoa 
microscopy: 

Perivascular pseudorosettes : tumor cells surroundiry 
a blood vessel 

pseudorosette 

°oo 



« 

H 

a 

in 

B 

< 
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Medulloblastoma 


00:27:40 




Undit^rentiated Wryw poor prc^nosis 

most common prvmary malignant tuunor in brain in children 

This tumor drops in the cs? drop metastasis 

usually occurs in children 

Common sites? posterior ?ossa/cerebellum, 

microscopy: 

- sheets o¥ smali^ round, blue cells luith scanty cytoplasm 

- Homer Lur'ght rosettes 



• ej<ample ot small roursd blue cell tumors of childhoocL: 

medulloblastoma 

Retinoblastoma 4 ftexrter wintersteiner rosettes 

Nephroblastoma 

Hepatoblastoma 

Neuroblastoma Homer uright rosettes 
Ewinq’s ^rcoma 

Rhabdomyosarcoma 

Lymphoma 

• medulloblastoma is highly radiosensitive 


Meningioma 


00:33:57 


Benign tumor of adults 
usually due to NF-a gene mutations 
Progesterone responsive -> | Incidence in pregrvxncy 
Previous radiation ejcposure is a risK factor, 
microscopy5 Types 
Transitiona! 

Spindle Cell 
Secretory 
Psammomatous 
Bbroblostic 

- PsammoiTYx bodies ■ foci of dystrophic calcificatioris seen in? 
® Papillary Co. of thyroid, 

(D Papillary renal cell carcinoma 
d) meningioma 
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(?) Serous cys+fluieriotuw’tiriorria o¥ Ov/ory 
CD Prolactinoma. 



Pfiamomma 

bodies 


Types: 


Atypical meniryioma 
l/ \ 

clear cell choroid 

Anaplastic, meninyioma 

dhobdoid/papillory 

- 4 or more mitosis/ HPF 

or 

at least 3 of the folloujiry 

* ^ CellulorAy 

* Prominent nucleoli 

* Hyh nucleocytoplosmic ratio 

* Mecrosis 

* ftxttemtess yrowth 

- > ao mitosis/HPF 


t.meilatestpgnotes 


Schwanomma 


00:39:25 


usually due to WF-a yene innuta.tions on chromosome aa Cmerliri) 
Prises ¥rom inferior vestibulocochlear nerve Cvill CM) 
uuell circumscribed, encapsulated tumor 
microscopy: Antoni R hypercellulor area 
Antoni 6 hypocellular area 
veroeay bodies srrpty spaces in betuieen 
the above a 







Neuroflbroma 


00:43:00 


O 

M 

a 

Vi 

J 

Ti 

< 


• 6eniyn tumor 

• mutations in MF-l yene on chromosome n Cneuroftbromirv) 

• non- encapsulated tumor 

• evFAP Cylial ftbriliary acidic protein^ positive brain tumors 
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tetrocyiomo. 

Oli^odervirogliorm 
£penciyrnoma 
nneduHoblastonrvx 
Choroid plexus tumors 

UJamir^ * Kk>t all points ore covered in the notes, especially conceptual 
explonotiors. Please use the notes in conjunction uiith marrou) Edition A 
Videos. 


Tuberous sclerosis and VHL 


" Heart 

Ehabdomyomas 


Subependemol nodules 

-CMS ^ 

S£e(fi (subependyrm! yiont 


cell astrocytomoO 


Cortical tubers 

- K idney —^ 

Eena) anyiomyolipoma 


fish Leaf macules 

- SKin-^ 

Shoyreen’s patch 

- Lur^s > 

Lymphary iote'omyomatosis 


00:45:30 


Tuberous sclerosis 

• Putosomol dominant 

• Caused by mutations in TSt I Hamortin 

TSC- a Tuberin 

■ Clinically: 

seizures 

TaWo mental retardation 

Pdenoma sebaceum 
Gxrgioftbroma o¥ rv>se) 

t.me/latestpgnotes 

• Increased riSK o? devetopiry other tumors: 


Von Hppel Lindou disease (vhl) 

• flutosomal dominant 

• eiene on chromosome 3p 

• in Kidney 


CMS 

Pancreas 

Pdrenols 

SKin 


clear cell renal cell carcinoma 
Cerebellar hemonyioblastoma 
cysts 

pheochromocytorna 
epidermal cysts 
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NON NEOPLASTIC TUMORS OF CNS - 2 


CMS 


—>CMS humors 
—>CM& in¥ec.tion 
—>Meurocle2erieroAMe disorders 


CMS — 

I 

Meurons 

1 

Principal 

functional 

unit 


- 

fistrocytes 

-eee 

- Gepair 


€tlial cells 

-*—;p- 

Oligeviendrocytes 

- myelin production 
in CMS 



Schwann Cells 


O' 

microglial 

1 

mononucJeor 

phagocytic 


Response of injury in CNS 

Characteristic feature - Cell jf>?jne/lateStpgnoteS 


00 : 03:59 


Meurons 

i 

Red neurons 


i 

Spheroids 


“•la hrs hypoxia 
(dense eosinophilic with 
loss of necleus) 


€(liosis - proliferation of glial cells. 


RStrocytosis - gemistoctyic astrocytes 
- '‘Eosenthol fibres” 

—* Long standing gliosis 

Heat shocK protein ubiquitine 
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CNS infections 


00 : 06:58 


L Sobies 

(enveloped RnB Virus) 






.. Pd 




presence o¥ Vlt^l eODlES” 
o) IntroLCytoplosmic 

b) Eosinophilic 

c) Composed 0 ? ribonucleo proteins 

d) Purhirjje cells o? cerebellum or pyromidcJ neurons o¥ 
hippocampus 


31 cmv irtVeetion 

o) ftosophilic inclusion. 

b) Introcbjoplomic or 
intranuclear inclusion. 

c) Clearing around inclusioa 
<0 CxjuI ege inclusion 



t jP 


•V'- 


CNSinff.i^^^t9stpgnot9s 

3. HSV-l in¥ection 

o) Coujdrg inclusioa 
b) Mo clearing. 

6 ) Eosiriophilic inclusion 


00 : 10:56 





4. Toxoplasmosis 

' Seen In Hiv patients 
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HIV inVcct'on in CMS 

• menvngoencephcJrtis miCE.03iLiflL rodjiles 

• Toxoplasmoss 

• cmv in^ectiorvs , | 

• Primary CMS lymphomas - 

S. Progressive mul^i¥ocal leucoencepholpattiy 

• Caused by X. polyomaVirus 

• Imnrujnocorrpromised 

• fl?^ec;ts oliyodendroctyes 

• Oemyelirwdion 

• efoundybss appearance. 


(a. Prion diseases 

• Pro+einoceous infections particle 

• too OMPj Mo e.Njn 

• Only proteins 

• ffrsfl TSfc (Transmissible spongiform tncephalpoth^ 


75 Non 

Tumors of 
CNS 




. nnULTIMUCLEflT&O 
e»inNrrc£LL 

(nOMOWUCLEPE, CELL 


15:47 


Oise 


Hurron 

I. CJO* commonest 
CC«1&UTZF£LOT-Jfth06 DISEASE^ 
a. FFl CFPTRL FftmiLlAL IMSOnriMlfO 
3. mc.U CCarnibols) 

i 

huru plaques PftS + 

Congo red + 


^vses 


t.me/latestpgnfWe^ 

L Scrape (sheep) 
a. BSfc (bovine spongiform 
encephalopathy 
3. mod cou] disease 


Pathogenesis of prion disease 

a - helix PrPc Cellular prion protein 
I mutation 

P - pleated PrPsc proteose resistant 
I ocG. In brain 
Apr CflmyloicO 

HP& Spongiform suwllen cells 
Except FFi - Geactive gliosis ^ neuronal loss 


I 

m 

1 
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Neurodegenerative diseases 
fflzheimer’s disease 


00 : 21:22 




• mCC o¥ demerttia in elderly 

• ftKects ¥rontoJj porie-tcJ and -tempora) lobes 


Paihoyenesisi ftp amyloid 


€^enetio ¥atdors 


* Oouun’s synd —* 


r flPP chrai 


- borty onset 


- PSJ chrf4 
L PSa chrl 

-Late onset - fipo £, Chr. (9 
I flPP 3 chromosomes no. ai 


HP£ 

I. MEUE.1TIC PLfiqueS 

- Composed oV ftp AO ^ fip 4a 

- fip core 0 ? neurttwe processes exendirg 


a. M&ueoPiaeiLLpev TftNG,L6s 

- ?>een on ?>1LV£E. statns 


Silver stain in CMS - CielchoujsKy silver stain 



* 

3. 

4. 


Plaqiuies ^ tangles correlate with the degree o? dementia 


Hirano fiodies 

- connposed o? active 

- elongated bodies 


Cerebral amyloid angiopathy 



*ParKinson's d/s - Lewy bodies 

* Amyotrophic lateral sclerosis - Banina bodies (imutation in SOO-l) 
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HEMATOLOGY- INTRODUCTION 


Hefitato])oiesis oo-di:?s 

Hei™*opo«^ii starts 

J 

It* uueeK ot urrtrauteriTie iite VolU sac 

1 

S'* month 0? introutef me ri¥e - Ln«r 

] 

4*' month 0? intrautef me life- 6ofie rnafT<sui 1 uvef 

1 

Just b€?ore birth - &one morrout 


* Hematopoies^ occurs n ^^at bones |i^e ribs, steramT, peks 

_ T-Lymphoc^tcs 



Hematopoiettfi 
stem cell 



Common 

lymphoid progenitor 


■m- 

common 

myeloid progenrtor 


-a-Ltynphocytes 

hiaturo] Kilter celts 



me^kKo/yoblast -platelets 
myeloblast pf Meutrophils 
^ eosinophls 
^ &asofhils 


monoblast - monocytes 


The CO CcJuSters o¥ diP^erentaliofiD rnarher ?of henrvitopoietic 
stem celt-C034 
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WBC -Disorders 


00:07:5S 


UJ6C (Uiifte blood eell?^ derived from 
m^ioid series - m^eioblos^ 


fVogressi'^ 

I iri tell srze 


fYorryelocyte -Lor^es<: cell 

i 

m^doc^e - deddirg step to 

6osinof*iil / bosofiAit / neutrophi 

i 

metamyelocyte 

i 

band Form 

1 

__ kieutropViil 


fJornnoJ to+oJ leulVKyte cottrrt ' ■4000'ii000/mm' 


DJec 


CurevnuJocyteS 

^teJ4^a*®stpgnotes 

tOSinopHils 

&iScpViits 


f^rorulocytes 

• Liynphocytes 

• monocytes 


Identification of WBC on peripheral smear do:i i lOS 


rJeutropbil - a-S lobes of mcleus uiith btiish granules in 
the cytop^m 

tosinophil - Binucleote /spectacte sl'ULped niclei turth brich red 
yrorules in the cytoftosm 
- Larye bluish 

the nucleus 


yrarules in cytoplasm uJhich obscure 


feasophJ 


Lymphocyte - MO yronoJes n eytoptasnr^ rv> nudeoti 
monocyte - Loryest cell, Kidney shaped nucleus 
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Non-neoplastic disorders of WBCS 

i^ 


LeucopenuL 

1 

^ UJ&CCOUM 


UsuciJl^ eb£ 
neuLtropeniflL 


0a:M:5Z 


I 

T 

Leucoct^tois 

» f U36C tjOurrt 
• CcActive proliffcratton 
o¥ UJ6C. 


(- 

26 Hematotodi^iBjL 

Introduction 


-J-; 


Call^ 


aftostie fir'ennia dru^ iostierty 

^rorulocytoss -• dinicodly si^rtiTlcant ^ in mostly 
neutrophte 


KteutrophilA 

• T rveutnophil CDunt 

• KJorrraJ neutrophil cfiunt - AO-TOft 

• Causes - ficute rnffettions 

Tissue a^ury- 
6ac^erAj n^ecttons 

myeloprflN^eraie dsorders I4se chfonic myeloidL 
leuHemio. (fc/rO 


Eosinophilia/basophil la/lymphocytos is/monocytosi s oo: i S:3S 


CxKinophilia. 

Mormol eosir'iophil count 

i-b a 


eosophilA 

rJormo] bosophi count 

I 

<.n 


Causes 

J 

• Fiiieryic react ions 

• f^osit c inject on 

• Type (hypersensiti^ty 
reactions 

• Tropicoi pulmomry eoSnophiia 

Cause 

I 

cmL 
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mm 


1 


Mjrmo] Itynphocyte couM 

w 


Causes. 

i 

* Tmberculosis -fnc 

* vrol n^ectiore 

* Oronic rfections 

* pfio1tfcra*pg!e diSordcri 
iKe Chrof^ LyrryinD^ic LeuhenTia 
(jClOi Acute uyr^obliiSL'tic 
leuKenndL CalO 


monoci^tosi& 


KtormoJ moriOCyte count 

1 

a-B** 


CAuSeS 

i 

rr^kir^ 
Endocarditis 
CiCKetiSiOSiS 
Wo] inPectoTis 


Morphological abnormalities of WBC's - in 
sepsis /anemia 


M;2&:2g 


t.me/laJg^flijteSrh sepsisoT infethon 


I - 

Toitt3ran4es 

I 

coarse ^ darts 
^rorules 



DoHe bodies 

1 

Patches of dJated 
endopbisiriic ret icuJum 





sieutro^il 6 present on PS 


I - 

Hyperse^nented 

i 

* >s tabes seen 

* ]n me^otablastic orii^ux 

due to vitcumin 6ia 
de^ienc^ 


t^pose^riented 

1 

• * a tabes seen 
tn myebdysptostvt syndrome 

1 

Pseudo pelger Vuet cel] 
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Introduction 



^ 0 o 
o 



f:-.: viiJ y 


vK) ' 


.f' 


,/ ■' 
ki'll ' 


- y i 

! ' 

l t r',£ 7 * * 


I- 

■'■ u 

) ^ 


-■vU --y 

O 


MoiphologicaJ abnormalttits • in Ma/ Hegglin anomaly/ 
chediak hJgashi syndrome 00:30:26 


nrvuj He^ln Ancrrok^: 

• eiiorrt Ptoietet - low platelet count 

• IncLiSion withn the nideiiS 




Chedto>s ^ybdrorrie 

• DarK pwfplish graruJes kn cytoplasm — eviont yronales in 
neutrophils 



testpgnotes 


Wder Kelly abnormality 

most 0 ? the neutrophils -have granules that obscure the nucleus 
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[ . 


Neoplastic lesions of WBC 


00:3424 


r 


LeuKerniA 

I 

• invmli’jGfirtent o¥ bone 
marrouj/pef iphefaJ 
blood 

• leuhemiA can becwne 
^rmphoma 

• TO identify 

i 

flouj cytometry 

i 

liPT OmiTiurtjpherotypiC 
morm'si) 


Ly^nphomoi 

• rnore systemc At^juc 
riMolvemerte 

liKe lyfTTfh node/ Sfteeri 

• Lympboma can 
b^orne leuhemio. 

• Histopathobyco) 
diagnosis by mo/Viers 


I 

1 


bcuKemia 


V I 

Pcute Ch»'onio 

t-he/latestpgn otes -^—I- 

* * i * 

fiUL PrriL o-L crtu 

( Acute myebid leuhemd,) 


UJ6C WeopIftSm^ 


(- 

■Mr 


i 

Lymphoid 

myeloid 

Oendritie cells 

1 

1 

i 

-all 

- cmL 

Laryerhan^ M 

- Chronic lymplho 

• myeJopToliferfttrJe 

htstiocytosis 

prolifer di£order^ 

disorders 



" myelodysplajstic 



syndrome 
• mos/mphJ 
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